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/:;,. Northern Environmentar 
Hydrologists • Engineers • Geologists 

Mr. James L. Baldwin, LPG 
Project Manager 
Voluntary Site Remediation Unit 
Remedial Project Management Section 
Bureau of Land 
Illinois Environmental Protection Agency 
l 021 North Grand Avenue East 
Springfield, IL 62794-9276 

December 22, 2004 
(05-2203-0254) 

Re: LPC # 0311955090- Cook County 
Morton Grove I North Suburban Cleaners 
Site Remediation I Technical Reports 

Dear Mr. Baldwin: 

647 Academy Drive 

Northbrook, IL 60062 

847-562-8577 

888-680-8101 

Fax 847-562-8552 

IRl!ElfEASAf§liE 
DEC 3 0 2004 

REVIEWER MD 

Northern Environmental has completed additional round of drilling and sampling for North Suburban 
Cleaners located at 7620 - 7622 Dempster Street, Morton Grove, IL (the Site) on August 13, 2004. This 
investigation was conducted in response to your letter dated April 6, 2004. Northern Environmental is 
pleased to submit results of the investigation to address all your concern outlined into your letter dated 
April 6, 2004 regarding your review of the Phase I Environmental Site Assessment and Focused Site 
Investigation and Remediation Objectives Reports completed for North Suburban Cleaners. A copy of the 
April 6, 2004 letter is included in Attachment A. 

A total of four boring B II 00, B 1200, B 1300, and B 1400 were drilled at the site. Also, B II 00 and B 1400 
borings were converted into monitoring wells MW!lOO and MW1400. All new borelogs and well 
construction log can be found in Attachment B. New soil and groundwater data can be found in 
Attachment C. Revised figures are in Attachment D. New lab data and chain of custody's can be found in 
Attachment E. Revised hydraulic conductivity analysis in Attachment F, and revised Tier ll calculation 
can be found in Attachment G. · 

The response to your concerns and comments are as follows. OR\G\NAL 
Response 1: 

The hydraulic conductivity test was reevaluated and was analyzed as per Bouwer- Rice's method. The 
new hydraulic conductivity value is 1 .51 x 10 -6 em I sec. The new hydraulic conductivity was used in the 
revised calculation for Tier II models. The hydraulic conductivity data can be found in the Attachment F. 
Based on the corrected hydraulic conductivity value the Tier II equations were revised. TACO 
remediation objeCtive summary tables for each contaminant of concern can be found in Attachment G. 
The revised Tier II results do not effect the conclusion of the Focused Site Investigation and Remediation 
Objectives Reports. 

Response 2: 

A total of four boring B 1100, B 1200, B 1300, and B 1400 were drilled at the site in north and west side 
along the sewer, gas and water line. Also, B 1100 and B 1400 borings were converted into MW 1100 and 

IRECEH\f!ED 
DEC 3 0 2004 
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A NORTHERN ENVIRONMENTAL December 22, 2004 

MW 1400. All new boring logs and well construction logs in Attachment B, groundwater data in 
Attachment C- Table 3, new revised figures are in Attachment 0, and lab data and chain of custody's are 
in Attachment E. Based on the additional investigation it appears that some migration along the pathways 
has occurred near the source as detected in B 1400 (Figure 5a). However four borings along the utility 
pathways (B I 000 to B 1300) located in the northwest corner of the property demonstrate the migration of 
the release is limited. 

Response 3: 

Northern Environmental will prepare Remedial Action Plan for the Site once the Focused Site 
Investigation and Remediation Objectives Reports are approved by IL EPA. At the time of the 
preparation of the Remedial Action Plan appropriate consideration will be given to the soil exceeding Tier 
II soil saturation limit in northem and eastem edge of the property. Also at that time proper institutional 
contTDls will be evaluated for ingestion, inhalation and groundwater exposure route. 

Response 4: 

Northem Environmental does take note of the point made by the !L EPA. When Remedial Action Plan is 
developed the off-site contamination issues will be discussed in detail with the owner of the property and 
with the Illinois Dry Cleaner Environmental Response Trust Fund. 

Response 5: 

At this time Northem Environmental is not requesting to issue NFR letter. When a remedial action plan is 
developed a report will include legal description or reference to plat showing the boundaries of the 
remediation site and real estate permanent identification number(s) (PfN) for the site, if requesting for the 
NFR letter. 

Response 6: 

As requested pursuant to 35 lAC 740.210(a)(7)(E) and 740.425 (b)(2)(d) a site base map has been 
prepared. The site base map is included in Attachment 0 for your review. The site base map does include 
all the following infom1ation 

• A distance of a least l ,000 feet around the remediation site at scale of one inch equals 200 feet. 

• Site base map docs include north arrow orientation, date, and location of the site with respect to 
township, range and section. 

• Remediation Site boundary lines with the owners of the property adjacent to the remediation site 
has been clearly marked. 

• Surrounding land use has been clearly shown into the site base map. 

Conclusions & Recommendations 

Additional sampling of soil and groundwater at the Site provided further information to delineate the 
contaminant plumes. Based on the additional focused site investigation it appears that some migration 
along the pathways has occurred near the source as detected in B 1400 (Figure 5a). However four borings 

2 
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A NORTHERN ENVIRONMENTAL December 22, 2004 

along the utility pathways (B l 000 to B 1300) located in the northwest corner of the propetiy demonstrate 
the migration of the release is limited. The new hydraulic conductivity calculation and additional data 
from B 1100 to B 1400 has been considered in the development and calculation of Tier II remedial 
objectives. Considering data from additional site investigation and new hydraulic conductivity analysis, 
the revised Tier II results do not effect the conclusion of the Focused Site Investigation and Remediation 
Objectives Repor1s. 

Northern Environmental has conducted additional site investigation in accordance with lAC 35, sections 
740 and 742. Based on the revised site information provided in this letter, Northern Environmental 
recon1mends that the Phase I Environn1ental Site Assessment and Focused Site Investigation and 
Remediation Objectives Reports be fully approved with this additional information. The next phase of 
the project will be preparing the Remedial Action Plan report for the site. Northern Environmental 
requests that the IL EPA provide a letter regarding the approval of the submitted report with additional 
information. 

Please review our response to the questions and comments proposed in your letter and call us with any 
questions at (847) 562-8577. 

Attachments 

Sincerely, 
Northern Environmental 

T0~~;g:crcrrated 

Dhaval M. Shah 

Qoo~offil Eogmw 

Christopher J. ee 
Project Manager 

'fv»~ C-~ 
Bob C. Soni, P.E. 
Director 

3 
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ILLINOIS E1'4VIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, fLLI:"o1s 62794-9276, 217-782~3397 
]AMES R. THOMPSON CENTER, 100 WEST RANDOLPH, SUITE 11~300, (H!C\GO, IL60601, 312-814-6026 

Roo R. BLAGOJEVICH, GovERNOR RENEE CIPRIANO, DIRECTOR 

(217) 782-6761 

7002 3150 DODO 1258 3227 

April 6, 2004 

Ms. Maria Bougas 
MMA Enterprises, Inc. 
7620-7622 Dempster Street 
Morton Grove, IL. 60053 

Rc: LPC# 0311955090 -- C'lok County 
Morton Grove I North Suburban Cleaners 
Site Remediation I Technical Reports 

Dear Ms. Bougas: 

The Illinois Environmental Protection Agency (Illinois EPA) has reviewed the Phase I 
Environmental Site Assessment and Focused Site Investigation and Remediation Objectives 
Report- Chlorinated Solvent Release (received March 18, 2004, as Log No. 04-19311 ), 
submitted by Northern Environmental for the Site Remediation Project located at 7620- 7622 
Dempster Street, Morton Grove, Illinois. The referenced documents are temporarily denied until 
the following comments have been adequately addressed. 

I) The proposed Tier 2 soil ingestion, soil inhalation, and the soil component of the 
groundwater ingestion exposure route remediation objectives for tetrachlorocthene 
(PCE), trichloroethene (TCE), cis I ,2 dicloroethene (cis-DCE), and vinyl chloride 
(VC) are approved. However, due to anomalously low hydraulic conductivity (K = 

4.85 x 10-ro em/sec) used for predicting the contaminant fate transport models, the 
Tier 2 remediation objectives proposed for the groundwater exposure route are not 
approved. In a phone conversation with Chris Lee, Northern Environmental, the 
hydraulic conductivity value used to model the contaminate transport was in error. 
Revised transport model results need to be provided along with documentation 
displaying the hydraulic conductivity evaluation. 

~>10:1 CWD- ·1302 North MCJin Street, Rod;lr;rcl, ll 61 103 - (8 I 5) 987-7760 • O~s Ptr-.I<'~L~- ')S l I W. Har-ri~r:,rl 5r . Dc:s PIJinr~~. !L 60016- (iJ,\7) 29-i-4000 
ELCrH- 595 Snuth State, Elgin, ll 60123- (8-17) 608-."~\J 1 • Ptr.)P.r,,- J-11 .'J N. University SL, r'r:ori,l, ll 61614- (30'J) (,93-5463 

flr:?r-\u nr \..l~;n- f'f(IRrA- /[,20 N. University St., Peori<l, IL G 1 G\4- (309) 693-S..J.&.? • Crrr~.:.w,•.rc:;- 2! 25 Suuth Firs< Srrr:r~t. Champaign, IL G\820- U17J 278-5[)00 
Sr·~~.-~r·.frlLfl- -1500 5. Si.<:th Street Rd, Srringfielcl, IL 6~706- [217) 786-f,WJ2 • Cow:-:svra£- 2WYJ t.1,lfl S:r':<:·l. CQIIinsv1lle, ll 62234- [61?..) 3-16-5120 

lvL\P.IQ~;- 2.}09 VV /\.bin 5L. Suiw ! ! r,, />.·\arion, IL 62'J5rJ - (t, I ()J 'VJ 1·i'~f)0 
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2) In accordance with Section 742.300, no exposure route may be excluded from 
consideration until characterization of the extent and concentrations of the 
contaminants of concern at the site has been prefonned. The proposed PCE soil 
contaminate piun1e, as proposed on figure Sb, indicates ihat contan1inant n1jgration 
westward along the gas, water, and sewer utility lines is possible. Additional soil and 
groundwater samples should be collected along these utility lines to determine if 
soil/groundwater contamination is present along these potential migration pathways. 

3) On-site soil concentration ofPCE detected along the northern and eastern edge of the 
proposed property boundary in five soil borings exceeds the approved Tier 2 soi 1. 

saturation limit (Csat = 350 mg!kg). A remedial action plan needs to be proposed to 
remediate the on-site PCE Csat soil contamination levels and define the institutional 
control(s) that will be used to exclude the ingestion, inhalation, and groundwater 
exposure routes. 

4) Figure 5b, Focused Site Investigation and RemediCllion Objeclives Reporl­
Chlorinated Solvent Release, reveals the likelihood of PCE Csat soil concentration 
levels extending off-site onto the neighboring residential property. The remedial 
applicant will need to consult with the Illinois Drycleaner Environmental Resp,onse 
Trust Fund to address how the observed PCE soil contamination exceedances are to 
be handled. The contents of the requested no further remediation letter, when issued, 
will correspond only to the defined site remediation boundary. All remaining off-site 
contamination need not be addressed. Any proposed groundwater institutional 
control, such as the Village of Morton Grove groundwater ordinance, only restricts 
the off-site property owners from placement of any groundwater potable wells. It 
should be noted that if off-site residential property is to be remediated, the off-site soil 
quality would probably be required to meet Tier 1 residential remediation objectives. 

5) Pursuant to 35 LAC 740.425(b)(2)(E), the report must include a legal description or 
reference to plat showing the boundaries of the Remediation Site. Also, please 
include the real estate permanent identification nurnber(s) (PIN) for the site. This 
information will be required for drafting the NFR letter. 

6) In accordance with Sections 740.21 O(a)(7) and 740.425(b )(2)(0), the site basemap 
shou!d inc !ude the following: 

a. a distance of a least 1,000 feet around the remediation site at a scale no smaller 
than one inch equals 200 feet; 

b. map scale, north arrow orientation, date, and location of the site with respect to 
township, range and section; 

c. Remediation Site boundary lines, with the owners of property adjacent to the 
remediation site clearly indicated; 

d. the identification of surrounding land uses. 
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The Illinois EPA requests a written response to the comments presented above. Please subr:1it 
the original and one copy of all fi.1ture reports or correspondence to the Illinois EPA regarding 
this site. Also, the Illinois EPA requests not less than fourteen (!4) calendar days notification of 
all future site investigation and remedial activities in order to coordinate Illinois EPA oversight. 
This notification is particularly important when groundwater or soil samples are being collected. 
Failure to notify the Illinois EPA may invalidate sample analysis results and/or other site 
activities. If you have any questions regarding the comments above, I may be contacted at the 
address above or (217) 524-7207. 

Sincerely, 

~~----o 

James L. Baldwin, LPG 
Project Manager 
Voluntary Site Remediation Unit 
Remedial Project Management Section 
Division of Remediation Management 
Bureau of Land 

JLB:jlb 

cc: Mr. John Boveri 

Affiliated Realty & Management Company 
1720 West Algonquin Road 
Mount Prospect, IL 60056 

Mr. Christopher Lee 
Northern Environmental 
647 Academy Drive 
Northbrook, lL 60062 



I 
I 
I 
I 
I 
I 
I 
II 
'I 

ATTACHMENT B 

I 

I 
II 

II 

II 
I 
I 
I 
I 
I 
I 



I ~ ; NA 1"""".9 l1' uu Pageo Of 

I 
ISite Nameo North I l"onng Date: 08/13/004 

i -·/. 7' south and 3' west from the Start 9o20 AM 
7620 Dempster St INW corner of building. 10:11 AM 
Morton 3mve, I 
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0 - Top 2" asphalt & gravel fill, bottom 13" silty clay, 
S1101 DP 15 FL - 1 OYR 4/3, low to medium plasticity, no solvent M 1 0.6 

·- odor 

81102 
25 -

D =01)' DP 15 CL - M 1 1.6 
5 - w =Wet 

M =Moist 

5 - Jbg =Feet below grade 

51103 DP 24 CL :-- DIM 3 1.8 OP = Direct Push 

7 -

51104 
7 - Silty Clay with Trace Gravel, 10 YR 3/1. 4/3,& 4/2, 

DP 24 CL i- DIM 35 1.8 
9 -

low plasticity, no solvent odor, till 

151105 
g -

DP 24 CL i- DIM 4.5 2 
11 -
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-·s 1? o_ 

I 
~ ~ 
o rn 
-"' u~ 
• u 
N rn 

·;:;: <l) 

t----
- Abandoned with bentonite @ 25 fbg 

0 " £2 

I 
oa 
rna 

.!(! c:i 
~0 
uo ccn 
ON 
0>~ 
<: 0 

I 
0-
"'0 
f- 0 

Rig .... Depth While Drilling illinois 
NA GP Depth 25 Geologist Martha 

Enviroomeotal \7 Depth After Drilling 
NA Driller/Co. M;d Amec;ca Proc<lction 

Agea:y 

I 
I 



--------------------------------------- -------------

I lEMA Incident No., NA "1ZOO !Page' of 
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Site Name' North I ~~oring. ~! 1 .. 3.5' E and 7' N from the NW 

Date: 08/13/004 

Start 10,56 AM 
7620 Dempster St I corner of building. Finish ,1,31 AM 
Morton 3co,e. I 
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0 -
Top 6" asphalt & gravel fill, bottom 24" silty clay, 

81201 DP 30 FL - 10YR 3/1, low plasticity, petrol odor 
M 1 9 

2.5-

81202 
2.5-

Silty Clay with Trace Gravel, 10 YR 3/1, low D =Dry DP 30 CL - M 1 5.4 
5 -

plasticity, petrol odor, till w =Wet 
M =Moist 

5 - fbg = Feet below grade 

81203 DP 20 CL - M 1 1 DP = Direct Push 

7 -

'I 81204 
7 -

DP 20 CL - M/W 11.5 0 
9 -

I 81205 
9 -

DP 24 CL - w 2 1.2 
11 -

11 -
81206 DP 24 CL - w 3 0 

13 -

13 -
81207 DP 24 CL - w 1.5 1.2 

I 15 -
Silty Clay with Trace Gravel, 10 YR 4/1, 3/1, 413, & 

15 - 4/2, low to medium plasticity, no solvent odor, till 

1 312oa DP 24 CL - w 15 0 
17-

I 181209 
17-

DP 24 CL - w 1 0 
19 -

19-
81210 DP 24 CL - w 1 0 

21 -

I 
21 -

81211 DP 24 CL - w 1 0 
23 -

23 -

I 
81212 DP 24 CL r--

25 -
w 1 0 

-
r--
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Abandoned with bentonite @ 25 fbg 
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Site Name: North I !Boeing. Date: 08/13/004 

I 35' E and 1 0' N from the NW Start 12 24 PM 
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0 - Top 6" asphalt & gravel fill, bottom 1 8" silty clay, 
81301 DP 24 FL - 10YR 3/1, low plasticity, no solvent odor 

DIM 3 2 
2.5 -

Sl302 
2.5- Silty Clay with Trace Gravel, 10 YR 3/1, low D =Dry DP 24 CL - DIM 3 2.3 
5 -

plasticity, no solvent odor, till w =Wet 
M =Moist 

5 - fbg = Feet below grade 

S1303 DP 24 CL - Mrw 2 34 DP = Direct Push 

7 -

I ! S1304 
7 -

DP 24 CL - w 1 50 
g -

Silty Clay with Trace Gra·.tel, 10 YR 4/2,4/3, 

I 9 -
medium plasticity, no solvent odor, till 

S1305 DP 24 CL - w 2.5 21 
11 -

11 -

:I I S1306 DP 24 CL - w 2.5 5 
13 -

13 -

I 
S1307 DP 0 NR 

15 -
No Recocvery NR NR NR 

15 -
S1308 DP 3 CL - w 1 0 

I 
17 -

17-
81309 DP 24 CL - w 1 0 

19 -

I 19 -
Silty Clay with Trace Gra'kl, 10 YR 4/1. medium 

81310 DP 24 CL - plasticity, no solvent odor. till 
w 1 0 

21 -

I 
21 -

S1311 DP 12 CL - w 1 0 
23 -

23 -

I 
S1312 DP 12 CL - w 1 0 

25 -
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Abandoned with bentonite @ 25 fbg 
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Boeing; ,·;;;;;;di~;· Wand 5' N fmm the NE 
Date: 08/13/004 

Start 114 PM 

7620 Dempster St comec. i . Fini;h _ 152 PM 
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0 - Top 6" asphalt & gravel fill, bottom 14" silty clay, 

I 
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81401 DP 20 FL r-- 10YR 3/1, low to medium plasticity, no solvent 1 0 
2.5 - odor 

81402 
25 -

D =Dry 
DP 20 CL r-- M 1 0 w =Wet 

5 -
M =Moist 

5 -
fbg = Feet below grade 

81403 DP 24 CL - w 1 0 DP =Direct Push 

7 -

I 7 -
81404 DP 24 CL - w 1 0 

9 -

I 9 -
81405 DP 24 CL - w 2.5 4 

11-

11 -

.I 81406 DP 24 CL - w 25 1 
13 -

I 
13 - Silty :lay with Trace Gravel, 10 YR 3/1, 4/2, & 4/1, 

81407 DP 24 NR - medium plasticity, low at 13-17', no solvent odor, w 2.5 17 
15 - till 

15-
81408 DP 24 CL - w 3 3 

17-

I 17 -
81409 DP 24 CL r-- w 25 0 

19 -

I 81410 
19 -

DP 24 CL r-- w 2.5 0 
21 -

I 
21 -

81411 DP 24 CL r-- w 3 0 
23 -

23 -

I 
81412 DP 24 CL r-- w 2.5 0 

25 -

-

r--

I 
- Abandoned with bentonite @ 25 fbg 

I v 
Rig_ 

illinois Depth While Drilling 
Martha NA GP Depth 25 Geologist 

Environmc:nl.ll \7 Depth After Drilling 
NA Driller!Co. Mid Amecica Protection 
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lltinois Envit·<Jnmcntall'rolection Agency Wet! Completion Report 

I Incident No.: NA Well No.: B1100/MW1100 
Site Name: North Suburban Cleaner Date Drilled Start: 08113/004 
Drilling Contractor: Drilling Ulimited Date Completed: 8/13/2004 
Driller: Mike & Josh Geologist: Martha Stevenson 
Drilling Model: GeoProbe Drilfing Fluids (type): None 

I Annular Space Details Elevations- .01 ft. 

Type of Surface Seal: Concrete 656.52 Top of Protective Casing 
Type of Annular Seal: Concrete F= 656.30 Top of Riser Pipe 
Type of Bentonite Seal (Granular, Pellet): 3/8" Pellets A .. 656.52 Ground Surface 

656.52 Top of Annular Sealant 
Type of Sand Pack: Coarse sand #30, Fine sand #45-55 0" Casing Stickup 

I Well Construction Materials 

~ 

"' "' "' • c- ·;:; (L1 u -~ ~ n; ·u <1> "§; ~ ~ ~·~ > ~~ -~~ 
(f)U}U)f- ~"'~ O<n~ 

Riser couplinq "oint 
Riser pipe above w.t. 1"DlAsch40 

I 
Riser pipe below w.t. 1"DIAsch40 
Screen "\"DlAsch40 
Coupling joint screen to riser 

~ 
Protective casing 6"'0\A Steel 655.02 Top of Seal 

Measurements To 01 ft (where applicable) 4.37 Total Sea! Interval 

Riser pipe lenqth feet) 7.65 
~ ¥ 650.65 Top of Sand 

Screen lenQth (feet 10.00 
Screen slot size .01" 

I Protective casing length 8" .. 648.65 Top of Screen 
Depth to water 16.63 
Elevation of water 639.67 -
Free product thickness 0.00" 
Gallons removed developedl_ <:0.5 

Gallons removed _{pur_g_E!!d <.05 

Other 
10.00 Total Screen Interval 

Completed By: Anthony DeMauro I 

• 
L 

= 638.65 Bottom of Screon 

I 631.52 Bottom of Borehole 

I 

II 
I 

I 
I 
I 

'I 



I 
I ~ 

Illinois Environmcntall'roll'rtion Agency Well Completion Report 

I E Incident No.: NA Well No.: B 1400/MW 1400 
Slte Name: North Suburban Cleaner Date Drilled Start: 08/13/004 

• Drilling Contractor: Orillin Ulimited Date Completed: 8/13/2004 
~ Driller: Mike & Josh Geologist: Martha Stevenson 

I 
Drilling Model: GeoProbe DrfiHng Fluids (type): None 

Annular Space Details Elevations • .01 ft. 

•• 
Type of Surface Seal: Concrete 657.01 Top of Protective Casing 
Type of Annular Seal: Concrete 656.79 Top of Riser Pipe 
Type of Bentonite Seal (Granular, Pellet): 3/8" Pellets • 'I-' 657.01 Ground Surface 

5 657.01 Top of Annular Sealant 

" Type of Sand Pack: Coarse sand #30, Fine sand #45-55 0" Casing Stickup 

I ~ Well Construction Materials • ~ 
• ~ • 

•• 
0 • ~ "' 3' • ~ E"'ijj ·o <1> u ·g [ , • u • 

<'II <1> <1> c. ~-~ c .......... c.> > ~~ -~~ • (/)U)U)I- "-~>- Oooe-
E Riser cou lin ·oint c 

I 
~ Riser ; e above w.t. 1"DIAsch40 
:5. Riser i e below w.t. 1"DIAsch40 s Screen 1"D!Asch40 

" Couplinq joint screen to riser 
Protective casinq 6"DIA Steel 655.51 Top of Seal 

.I Measurements To .01 ft (where applicable) -1.58 Total Seal Interval 

0 Riser pipe lenqth (feet 1.70 657.09 Top of Sand 
g. Screen lenqth (feel) 10.00 

.I 
• Screen slot size .01'" E ,, -. Protective casing length 8" . 655.09 Top of Screon 
,; Depth to water 0.84 • , 

Elevation of water 655.95 c 
~ Free product thickness 0.00" 
0 

I 
u Gallons removed devoloped) <0.5 • , Gallons removed (purged >1.0 

• Other 
• 10.00 Total Screen Interval 
~ 

I. 
• Completed By: Anthon't DeMauro " . 
u • • 
5 
0 
0 = 

I 
645.09 Bottom of Screen 0 

0 
0 632.01 Bottom of Borehole 
~-
N 

g 

;I 

I 

~· 
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Table l. Groundwater Elevation Data, North Suburban Cleaners, Morton Grove, 
1\lin()is 

Well lhte Grouud Surface Hefcrcucc l'oint Depth to \Vater Water T:~b\e 
Elevation E\cv:\tion Below Rcfucnce 

((C~t i\!Sl) {feet ,\ISL) ('oint (feet) 

MW-500 9/812003 657.21 656.40 >25.00 

\0/2212003 657,? I 65GAO 2J.3U 

!012711003 657.21 656.40 lo.68 

8/2612004 657.2 I 656.40 6.97 

MW~GOO 9/812003 656.92 656.57 HI 

!012211003 656.92 656.57 5.88 

8126/2004 656.92 656.57 4-94 

MW-700 918/2_003 6%.84 656.59 3.M 

!0!2Y1003 656.84 656.59 4.21 

8/26/2004 656.84 656.59 1.64 

MW-SOU 9/8/2003 656.93 656.62 td5 

10/2212003 656.93 656.62 4.90 

1:\/26/2004 656.9} 656.62 4.\5 

MW-1100 8118/2004 656.52 656.30 16.63 

812612004 656.52 656.30 14.25 

MW-1400 811(112004 657.01 656.79 0.84 

8/26/2004 657.01 656.79 0.40 

Notes; The Bentiunark is the north poiut of the sewer lid manlwle located on Ottawa Street 

Estimated benchmark elevation = 656.00 feet above mean sea level (MSL). 

Elevation 
(feet i\ISL) 

<631A 

635. 10 

635.72 

649.43 

648.96 

650.69 

651.63 

651.7.) 

652.38 

654.95 

650.47 

65!.72 

652.47 

639.67 

642.05 

655.95 

656.39 
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!Table 2 (Continued) Soil Sample Field 

'"'-·- u-L Time Time lc"'" nul• Sample Sample n~•· I d 
10 label "'"'"" sampled Ana yze 

1105 

81100 Si106 
S111J7_ 

IS1108 

1 •06 

940 

95 

'" 957 

1010 

1024 

10.24 

and 

Sample PID 
Deplh I Dnno •I' 
{feet) I """ .. " 

. S-7 1 8 

--':" 18 

9-1' 

1 14 

06 

_15:1 
17-

14 

0 

., 1 Analytical , North 

~ 

<0.90 <1.3 <0 81 

;!il -::T1 <1.1 <.72 

1201 1112 

Ls=_ 1' 2' i-5 5.4 -"-

-oo 1U4 

1 04 124 
7-

- 9 1.2 ~F 54 
11:' 

11 25 

1.08 125 

0 

17 

81200~ 

11 "' 
1A4 - 2 

-25 <0.95 <0_89_ 

2.3 

5131 
0 <0" <1 

0 
314< 

81400 
1.39 

1-13 
) <1400 [_<13( 

ISO 

" ~ ' 
~ I I ' II 

IIIII ,_H 
== photoionization detector 
" concentrallon detected between limit of detection and limit ot quantir•cahon 
- I oo 
~ Tj;,:,~-~tAooroach to Corrective Act1on Objectives, Title 35, Part 742, ll Adm Code 
, i·~~:~;te~ ;j~~;~;~d-concentra\Jon 11 i •r 1 Soil ' 

proJec"/Ol 3 liSo•l Re•ults Table 2c •Is 

'~100 , Morton Grove, IL. 
: 

I 

• ~ ., . 0 

. ~ ~ E , 
" • ;; 0 

~ 

l90 <4 <1 g 12 <0.61 <099 •12 <2.6 ''-'- <099 <O; 

1.1 <.59 < 88 <1 <2.3 = <.88 <.64 

•1.1 '9 <2 4 < 

<1 1 <1.6 

1 •16oo 1 •10oo •59C 

i ~ 

' 

< 

_< <17 <099 1.4 •1.1 

)96 <1.5 <.88 <1. <096 

<1.8 1.2 

l_<1_10Cll <1300 

l 
66 

<0.59 <1.3 <0.61 

<.53 <1.1 <.54 

- <0.66 

I~ 

' 

•0.96 <0 8B _<0 

<1.2 

<1. 

<( 

• ~ 

j 
<12 <( 

Sample Description 

I Gravel fill 

!§_ C"y <el 
Silty Clay'!!..!_ vel 

<0 65 < 1_4_ <0 59 I S<l<y C"y 

<0 s; _<1_3_ <0 53 

- <0" 

- ."'_64-

<930 

' IS<Ily Clay 

1 s'"' c"y-"" 
I Silly 

•S•I<Y Clay wl 

IS•I<y~ 
I 

IS•I<y C"y 

IS•I<y~ 
I 

I S•I<Y Clay wl 

IS•I<y~ 
I 

IS<I<Y Clay wl 

IS<I<y~ 

~y~~ 
I 

<I I 
<I I 
<I I 
<I I 

' I 

' I 

' I 
ilt I 

~~ 
' I 

" I 
]Silty~ 

<I 

" ]Silty~ 

" " ]Silt~ 

'I 
I 

'"I 

wei 

I 

Clay 

I 
I 
I 
I 

I 
I 
I 
I 

ilt I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

UEC iJ 0 2004 

REVIEVV~R MD 



I Table 3 Groundwater Quality Data Analytical Results, North Suburban Cleaners, Morton Grove, Illinois 

La bora to Results (microg ram per lite!L_ I 

I " 
., " " t: 

t: 

" " "' t: "' "' t: t: "' t: "' c. 

"' "' "' "' "' "' "' t: "' "' 0 
t: a; t: " t: 

"' :g ,s " c. ~ ~ 

"' 0 "' " " " t: 0 ~ "' 2 " " c. 

"' 0 "' t: t: t: "' t: " 0 " a; :g 
' " 2 0 

a; ~ "' " " c. "' E "' E Q. t: 0 I Monitoring Well Date Collected :;: "' ,s ,s £ 2 ~ 
0 " '0 :;: 

" 0 " 0 2 0 " .2 " 0 0 t: t: "' " t: t: 0 ::c ,s "' :;: t: 

"' ~ " 0 "' "' "' c. " 0 " s "' "' E " "' .2 "' " " 't:l 1! 0 e 2 0 0 2 "' "' c. :;: .r; !:l N 2 t: .r; :;: .r; t: " I "' .!! 
i5 

.r; '§ :;: :;: ~ ~ t: ~ E "' "' E "' e a ~ g, a; t: ~ " t: ~ " " "' " 0 0 0 0 " ~ " i5 .<:> £ " N 

" " :;: :;: :;: :;: 0 0 ;;:, "' 'i5 .E E f- " 'i5 .E E i5 i5 t: t: .2 N_ 

"" 
0 :;: ·c >-;- ~ t: t: " .a " " :1 " ~ "' >-;- " " " " "' .r; t: t: 0 0 t: " 0 2 e 0 e ~ 

"" " " .r; t: ~ ~ 0 l) " N "' " 0 0 0 .a ;;:, t: " I ""- 9 9 9 i5 - >< - 0 E E E ~ 0 " J, :;: t: 
~ <'{ " " " - N .a .a 0 .2 0 .2 ~ ~ ;;:, .c ~ "' "' ;;:, ~ 

~ "i' :;: ~ " t: 0 0 0 ~ ~ 

6 t t J, J, ~ !:l " t: t: " 5 "': ~ "': ~ ~ ~ ~ "' _J _J t3 
.c 

~ ~ ~ "' r: ~ i< a; a; a; t3 w " ~ ~ ~ ~ ~ ~ ~ m ·;:; ·;:; ~ 

MW500 10/27/2003 <0.9 <0.2 <0.42 <0.75 <0.57 <0.36 <DA6 <4.3 <1.1 <1.2 <2.2 <0.41 <0.56 <0.94 <0.91 <0.66 <0.49 <0.41 <0.81 <0.9 <0.37 <0.24 <0.83 <0.19 <0.54 <0.43 f0.86 <0.45 <0.67 <0.89 <0.19 <0.48 <0.18 <0.83 

I 
MW600 ~/17/2003 <9.0 <2.0 <4.2 <7.5 <5.7 <3.6 <4.6 <43 <11 <12 62 <4.1 <5.6 <9.4 <9.1 <6.6 <4.9 <4.1 <8.1 <9.7 <3.7 <2.7 270 <1.9 <5.4 <4.3 [<86 9.9 <6.7 <8.9 <1.9 <4.8 1400 <26.3 

' MW700 9/17/2003 <450 <100 <210 <380 <280 <180 <230 <2200 <550 <600 <1100 <200 <280 <470 <460 <330 <240 <200 <400 <480 <180 <120 49000 <95 <270 <220 f430 59000 <340 490 <95 3100 17000 <1320 
I MW800 9/17/2003 <_90 <.20 <.42 <.75 <.57 <36 <.46 <4.3 <1.1 <1.2 <2.2 <41 <.56 <.94 <.91 <.66 <.49 <.41 <.81 <.97 <.37 <.24 55 <.19 <.54 <.43 1<.86 19 <.67 1.6 <.19 2.5 94 <2.63 

I DUP 9/17/2003 <.90 <.20 <.42 <.75 <.57 <36 <.46 <4.3 <1.1 <1.2 3.8 <.41 <.56 <.94 <.91 <:.66 <.49 <.41 <.81 <.97 <.37 <.24 56 <.19 <.54 <.43 ·!<86 5.4 <.67 1.8 <.19 2.7 110 <2.63 

i I TRIP 9/17/2003 <.90 <.20 <.42 <.75 <.57 <36 <.46 <4.3 <1.1 <1.2 <2.2 <.41 <.56 <.94 <.91 <.66 <.49 <.41 <.81 <.97 <.37 <.24 <.83 <.19 <.54 <.43 1<.86 <.45 <.67 <.89 <.19 <.48 <0.18 <2.63 
MW1100 8/26/2004 <.90 <.20 <.42 <.75 <.57 <36 <.46 <4.3 <1.1 <1.2 3.4 <.41 <.56 <.94 <.91 5.1 <.49 <.41 <.81 <.97 <.37 <.24 <:.83 <.19 <.54 <.43 1<.86 <.45 <.67 <.89 <.19 <.48 <0.18 <.83 

i •MW1400 8/26/2004 <9 <2 <4.2 <7.5 <5.7 <3.6 <4.6 <43 <11 <12 <22 <:4.1 <5.6 <9.4 <9.1 <6.6 <4.9 <4.1 <8.1 <9.7 <3.7 <2.4 . 690 <1.9 <5.4 <4.3 1<86 1800 <6.7 <8.9 <1.9 160 3.7 <8.3 

I 
DUP(MW1400) 8/26/2004 <9 <2 <4.2 <7.5 <5.7 <3.6 <4.6 <43 <11 <12 <22 <4.1 <5.6 <9.4 <9.1 <6.6 <4.9 <4.1 <8.1 <9.7 <3.7 <2.4 580 <1.9 <5.4 <4.3 1<8.6 1700 <6.7 <8.9 <1.9 150 <1.8 <8.3 

I TRIP 8/26/2004 <.90 <.20 <.42 <.75 <.57 <36 <.46 <4.3 <1.1 <1.2 8.8 <.41 <.56 <.94 <.91 <.66 <.49 <.41 <.81 <.97 <.37 <.24 <.83 <.19 <.54 <.43 1<.86 <.45 <.67 <.B9 <.19 <.48 <0.18 <.83 
I TACO Tier 1 Remediation Objective (microgram per liter) I 

IClass l Groundwater lnqestion 200 NR 5 700 _j_ 7 I 5 5 NR NR I NRj_ 700 l 5 L o.o2 0.2 NR I 700 1 5 _j_ 100 _j_ NR I_ NR_j_ 0.02 I NR 70 I 1 700 5 1100 5 1000 100 1 5 2 I 10,000 I 

IC1ass ll Groundwater Ingestion 1000 NR 50 3500 35 I 25 25 NR NR I NR I 700 25 1 o.o2 0.2 NR I 3500 25 500 NR I NR 0.1 I NR I 2oo I 5 1000 50 /500 25 2500 500 5 25 10 I 1o.ooo I 

I Notes: 

I "J" " concentration detected between limit of detection and limit of quantification 
NR " not regulated 
TACO " Tiered Approach to Corrective Action Objectives, Tille 35, Part 7 42, JL Adm Code 

I I XXX I" indicates detected concentration above applicable Tier 1 Groundwater Remediation Objective I 
. . := duplicate sample 

'""--~ 

I 

I ' 

I ' 
'l I I 

J ' 

I 
I 

I ' 

I 

I 
I I 
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EN CHEM 
INC. 

Corporate Office & Laboratory 

1241 Bel\evue Street, Suite 9, Green Bay, WI 54302 

920-469-2436. Fax 920-469-8827 

wvvw.enchem.com 

Analytical Report Number: 850371 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name: MORTON GROVE, ll 

Project Number: 05-22.00~0254 

Lab Sample Collection 
Number Field 10 Matrix: Date 

850371-001 MW1100 WATER 08/26/04 12:25 

850371-002 MW1400 WATER 08/26/04 12:10 

850371-003 DUP WATER 08/26/04 12:15 

850371-004 TRIP WATER 08/26/04 12:35 

Lab Contact: Laurie Woelfel 

Collected By: ANTHONY DEMARCO 

Report Serial No: 850371090120040851 

J certify that the data contained in this Final Report has been generated and reviewed in accordance with approved methods and 
Laboratory Standard Operating Procedure. Exceptions, if any, are disCussed in the accompanying sample comments. Release of this final 
report is authorized by Laboratory management, as is verified by the following signature. Reported results shall not be reproduced, except 
in full, without the written approval of the lab. The sample results relate only to the analytes of interest tested. 

Page 1 of 

Approval Signature Date 



I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 

En Chem Inc. 
Analytical Report Number: 850371 

1241 Bellevue Street 
Green Bay, WI 54302 
920·469·2436 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name ; MORTON GROVE, ll 

Project Number : 05-2200-0254 

Field ID : MW11 DO 

VOC MOD 3.4 List (Spec 12DCE/ XYL+MTBE) 

Analyte 

1, 1,1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1,1-0ichloroethene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1,3-0ichloropropene 

Ethylbenzene 

Methylene Chloride 

Methyl-tert-butyl-ether 

Styrene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

trans-1,3-0ichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene. o 

Xylenes, m + p 

4-Bromofluorobenzene 

Toluene-dB 

Oibromofluoromethane 

Result 

< 0.90 

< 0.20 

< 0.42 

< 0.75 

< 0 57 

< 0.36 

< 0.46 

< 4.3 

< 1.1 

< 1.2 

3.4 

< 0.41 

< 0.56 

< 0.94 

< 0.91 

5.1 

< 0.49 

< 0.41 

< 0.81 

< 0.97 

< 0.37 

< 0.24 

< 0.83 

< 0.19 

< 0.54 

< 0.43 

< 0 61 

< 0.86 

< 0.45 

< 0.67 

< 0.89 

< 0.19 

< 0.48 

< 0.18 

< 0 83 

< 1.8 

103 

110 

113 

MDL 

0.90 

0.20 

0.42 

0.75 

0 57 

0 36 

0.46 

4 3 

1.1 

12 

J 2.2 

0.41 

0 56 

0.94 

0 91 

0.66 

0.49 
0.4 ~I 

0.81 

0.97 

0.37 

0.24 

0.83 

0 19 

0.54 

0.43 

0 61 

0.86 

0.45 

0.67 

0.89 

0.19 

0.48 

0.18 

0.83 

1.8 

Prep Date: 08/30/04 

Dilution Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

Matrix Type : WATER 

Collection Date : 08/26/04 

Report Date : 09/01/04 

Lab Sample Number : 850371-001 

Code Ani Date Prep Method Ani Method 

8 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/0.-1 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08130/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08/30/04 

08130104 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 
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En Chern Inc. 
Analytical Report Number: 850371 

1241 Bellevue Street 
Green Bay, WI 54302 
920·469·2436 

Client : NORTHERN ENVIRONMENT AL·NORTHBROOK 

Project Name: MORTON GROVE, ll 

Project Number: 05-2200-0254 

Field 1D : MW1400 

VOC MOD 3.4 List (Spec 12DCE/ XYL+MTBE) 

Anafyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethane 

1, i -Oichloroethene 

1 ,2-Dichloroethanc 

1 ,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromod ich Ia rometha ne 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 , 3-Dichloropropene 

Elhylbenzene 

Methylene Chloride 

Methyl-tert-butyl-ether 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes, m + p 

4-Bromofluorobe nze ne 

Toluene-dB 

Dibromofluoromethane 

Result 

< 9.0 

< 2.0 

< 4.2 

< 7.5 

< 5.7 

< 3.5 

< 4.6 

< 43 

< 11 

< 12 

< 22 

< 4.1 

< 5.6 

< 9.4 

< 9.1 

< 6.6 

< 4.9 

< 4.1 

< 8.1 

< 9.7 

< 3.7 

<. 2.4 

690 

< 1.9 

< 5.4 

< 4.3 

< 6.1 

< 8.6 

18GG 

< 6.7 

< 8.9 

< 1.9 

16G 

3.7 

< 8.3 

< 18 

111 

116 

98 

MDL 

90 

2.0 

4.2 

7.5 

5.7 

3G 

4 6 

43 

11 

12 

22 

4 1 

5.6 

94 

9.1 

66 

4.9 

4 1 

8.1 

9.7 

3.7 

24 

8.3 

1.9 

54 

4.3 

6 1 

8.6 

4.5 

6.7 

89 

1.9 

48 

j 1.8 

83 

18 

Prep Date: 08/31/04 

Dilution Units 

10 ug/L 

10 ug/L 

10 ug/L 

10 ug/L 

10 ug/L 

10 ug/L 

10 ug/L 

10 ug/L 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugfl 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugfl 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

Matrix Type: WATER 

Collection Date : 08/26/04 

Report Date: 09/01/04 

Lab Sample Number: 850371-002 

Code Ani Date 

08/31/04 

08/31/04 

08/31/04 

08/31/04 

08/31/04 

OS/31/04 

08/31/04 

08/31/04 

08/31/04 

Prep Method Ani Method 

SW846 50308 SW846 8260B 

SW846 50308 SW846 82608 

SW846 50308 SW846 8260B 

SW846 50308 SW846 8260B 

SW846 5030B SW846 8260B 

SW846 50308 SW846 8260B 

SW846 50308 SW846 8260B 

SW846 50308 SW846 82608 

SW846 50308 SW846 8260B 

08/31/04 SW846 50308 SW846 8260B 

08/31104 SW846 5G308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08/31/04 SW846 50308 SW846 82608 

08/31/04 SW846 5030B SW846 82608 

08/31/04 SW846 50308 SW846 826GB 

08/31104 SW846 50308 SW846 82608 

08/31/04 SW846 50308 SW846 826G8 

08/31104 SW846 50308 SW846 82608 

08/31/04 SW846 5030B SW846 8260B 

08/31/04 SW846 50308 SW846 826G8 

08/31/04 SW846 5030B SW846 826GB 

08131104 

08/31/04 

08131104 

08/31104 

08131104 

08/31104 

08131/04 

SW846 50308 SW846 826GB 

SW846 5030B SW846 826G8 

SW846 5030B SW846 826GB 

SW846 50308 SW846 82608 

SW846 5030B SW846 8260B 

SW846 5030B SW846 8260B 

SW846 50308 SW846 82608 

GS/31104 SW846 5G3G8 SW846 826G8 

08131/04 SW846 50308 SW846 8260B 

08/31104 SW846 5030B SW846 826G8 

08/31104 SW846 5030B SW846 826G8 

08/31/04 SW846 50308 SW846 82608 

08/31104 SW846 5030B SW846 8260B 

08131/04 SW846 50308 SW846 82608 

G8131/04 SW846 5G3GB SW846 826GB 

08131104 SW846 50308 SW846 82608 

08/31104 SW846 5030B SW846 8260B 

08131104 SW846 5030B SW846 8260B 
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En Chern Inc. 

Analytical Report Number: 850371 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name: MORTON GROVE, ll 

Project Number: 05-2200-0254 

Field ID : DUP 

VOC MOD 3.4 List (Spec 12DCE/ XYL+MTBE) 

Analyte 

1,1, 1-Trichloroethane 

1, 1 ,2 ,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dich\oroethane 

1 ,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2 -pentan one 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromo methane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Ethylbenzene 

Methylene Chloride 

Methyl-tert-butyl-ether 

Styrene 

T etrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes, m + p 

4-Bromofluorobenzene 

Toluene-dB 

01bromofluoromethane 

Result 

< 9.0 

< 2_0 

< 4.2 
< 7.5 

< 5.7 

< 3_6 

< 4.6 

< 43 

< 11 

< 12 

< 22 

< 4_1 

< 5.6 
< 9_4 

< 9.1 

< 6.6 
< 4.9 

< 4_1 

< 8.1 

< 9.7 

< 3.7 

< 2.4 

580 

< 1.9 

< 5_4 

< 4.3 

< 6_1 

< 8.6 

1700 

< 6 7 

< 8.9 

< 1.9 

150 

< 1_8 

< 8.3 

< 18 

112 

116 

107 

MDL 

9 0 

2.0 

4.2 

7.5 

5.7 

3.6 

4.6 

43 

11 

12 

22 

4.1 

5.6 

9.4 

9.1 

6.6 

4.9 

4.1 

8.1 

9.7 

3.7 

2.4 

8.3 

1.9 

5.4 

4.3 

6.1 

86 

45 

6.7 

8.9 

1.9 

4.8 

1.8 

83 

18 

Prep Date: 08/31/04 

Dilution Units 

10 ug/L 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

Code 

1241 Bellevue Street 
Green Bay, WI 54302 
920·469·2436 

Matrix Type: WATER 

Collection Date : 08/26/04 

Report Date : 09/01104 

Lab Sample Number: 850371-003 

Ani Date Prep Method Ani Method 

08/31/04 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31/04 SW846 50308 SW846 82608 

08/31/04 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08/31/04 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31/04 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131/04 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08/31104 SW846 50308 SW846 82608 

08131104 SW846 50308 SW846 82608 

08131104 

08131104 

08131/04 

08131104 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 826GB 

SW846 50308 SW846 82608 
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En Chern Inc. 
Analytical Report Number: 850371 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Cl;ent: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name : MORTON GROVE, \l 

Project Number : 05-2200-0254 

Field 10 : TRIP 

VOC MOD 3.4 List (Spec 12DCEI XYL+MTBE) 

AnaJyte 

1,1, 1-Trichloroethane 

1 , 1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-0ichlorocthane 

1, 1-Dichloroethene 

1 ,2-Dichloroethane 

1 ,2-0ichloropropane 

2-Butanone 

2-Hexanone 

4-Methy\-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis~1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Ethylbenzene 

Methylene Chloride 

Methyl-tert -butyl-ether 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-DJchloroethene 

trans-1,3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes, rn + p 

4-Bromof!uorobenzene 

To\uene-d8 

Oib romoflu orometh a ne 

Result 

< 0.90 

< 0.20 

< 0.42 

< 0.75 

..:: 0.57 

< 0.36 

< 0.46 

< 4.3 

< 1 1 

< 1.2 

8.8 

< 0.41 

< 0.56 

< 0.94 

< 0.91 

< 0.66 

< 0.49 

< 0.41 

< 0.81 

< 0_97 

< 0.37 

< 0_24 

< 0.83 

< 0.19 

< 0.54 

< 0.43 

< 0.61 

< 0.86 

< 0.45 

<: 0.67 

< 0.89 

< 0.19 

< 0.48 

< 0.18 

< 0.83 

< 1.8 

105 

110 

108 

MDL 

0.90 

0 20 

0.42 

0.75 

0.57 

0.36 

0.46 

4.3 

1.1 

1 2 

2.2 

0.41 

0.56 

0.94 

0.91 

0.66 

0.49 

0.41 

0.81 

0.97 

0.37 

0 24 

0.83 

0.19 

0.54 

0.43 

0.61 

0 86 

0.45 

0 67 

0.89 

0.19 

048 

0 18 

0.83 

1.8 

Prep Date: 08/30/04 

Dilu!ion Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugJL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%Recov 

%Recov 

%Recov 

Matrix Type: WATER 

Collection Date : 08/26/04 

Report Date : 09/01/04 

Lab Sample Number; 850371-004 

Code Ani Date Prep Method An/ Method 

B 

08130104 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08130104 

08/30104 

08130/04 

08130104 

08130104 

08/30/04 

08/30/04 

SW846 50308 SW846 82608 

SW84G 50300 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08130/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08130/04 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08130/04 SW846 50308 SW846 82608 

08130/04 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08/30104 SW846 50308 SW846 82608 

08130/04 SW846 50308 SW846 82608 

08130/04 SW846 50308 SW846 82608 

08130/04 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08130104 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30104 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 

08/30/04 SW846 50308 SW846 82608 
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Qualifier Codes 

Flag Applies To 

A Inorganic 

B Inorganic 

B Organic 

c All 

0 All 

E Inorganic 

E Organic 

F Inorganic 

F Organic 

H All 

HF Inorganic 

J Inorganic 

J Organic 

K Inorganic 

K Organic 

L All 

M Organic 

N All 

0 Organic 

p Organic 

0 All 

s Organic 

u All 

v All 

w All 

X All 

& All 

All 

< All 

Inorganic 

2 Inorganic 

3 Inorganic 

4 lnorgan1c 

5 Inorganic 

6 Inorganic 

7 Inorganic 

Explanation 

Analyte is detected in the method blank Method blank criteria is evaluated to the laboratory method detection limit. Additionally, 
method blank acceptance may be based on project specifiC criteria or determined from analyte concentrations in the sample and 
are evaluated on a sample by sample basis. 

The analyte has been detected between the method detection limit and the reporting limit 

Analyte is present in the method blank. Method blank criteria is evaluated to the laboratory method detection limit Additionally, 
method blank acceptance may be based on project specific criteria or determined from analyte concentrations in the sample and 
are evaluated on a sample by sample basis 

Elevated detection limit. 

Analyte value from diluted analysis or surrogate result not applicable due to sample dilution. 

Estimated concentration due to matrix interferences. During the metals analysis the serial dilution failed to meet the established 
control limits of 0-10%. The sample concentration is greater than 50 times the IOL for analysis done on the ICP or 100 times the 
IDL for analysis done on the ICP~MS. The result was flagged with the E qualifier to indicate that a physical interference was 
observed. 

Analyte concentration exceeds calibration range 

Due to potential interferences for this analysiS by Inductively Coupled Plasma techniques (SW-846 Method 6010), this ana lyle 
has been confirmed by and reported from an alternate method. 

Surrogate results outside control criteria 

Preservation, extraction or analys1s performed past holding time 

This test is considered a field parameter, and the recommended holding time is 15 minutes from collection. The analysis was 
performed in the laboratory beyond the recommended holding time. 

The ana lyle has been detected between the method detection limit and the reporting limit. 

Concentration detected is greater than the method detection limit but less than the reporting limit. 

Sample received unpreserved. Sample was either preserved at the time of receipt or at the time of sample preparation. 

Detection limit may be elevated due to the presence of an unrequested analyte 

Elevated detection limit due to low sample volume. 

Sample pH was greater than 2 

Spiked sample recovery not within control limits 

Sample received overweigh/. 

The relative percent difference between the two columns for detected concentrations was greater than 40% 

The analyte has been detected between the limit of detection (LOD) and limit of quantitation (LOQ). The results are qualified due 
to the uncertainty of analyte concentrations within this range 

The relative percent difference between quantitation and confirmation columns exceeds internal quality control criteria. Because 
the result is unconfirmed, it has been reported as a non-detect with an elevated detection limit 

The analyte was not detected at or above the reporting limit. 

Sample received with headspace 

A second aliquot of sample was analyzed from a container with headspace 

See Sample Narrative 

Laboratory Control Spike recovery not within control limits 

Precision not within control limits. 

The analyte was not detected at or above the reporting limit 

Dissolved analyte or filtered analyte greater than total analyte: analyses passed QC based on precision criteria 

Dissolved analyte or filtered analyte greater than total analyte; analyses failed QC based on precision criteria. 

BOD result is estimated due to the BOO blank exceeding the allowable oxygen depletion. 

BOD duplicate precision not within control I 1m its. Due to the 48 hour holding time for this test, it is not practical to reanalyze and 
try to correct the deficiency. 

BOD result is estimated due to insufficient oxygen depletion. Due to the 48 hour holding time for this test, 1t is not practical to 
reanalyze and try to correct the deficiency. 

BOD laboratory control sample not within control limits. Due to the 48 hour holding time for this test, it is not practical to 
reanalyze ana try to correct the defidency. 

BOD result is esttmated due to complete oxygen depletion. Due to the 48 hour holding time for this test, it is not practical to 
reanalyze anci try to correct the deficiency 
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En Chem Inc. Analysis Summary by Laboratory 

CD CD "' CD 
~ ~ ~ ~ 
0 0 0 0 
w w w w 
~ ~ ::1 ~ 

Test Group Name 
0 0 0 0 s 0 0 0 

N w ,. 
VOC MOD 3.4 List (Spec 12DCE/ XYl+ G G G G 

lflinots Certification 

G = En Chem Green Bay 

K = En Chem K1mberly 

S = En Chem Superior 

C = Subcontracted Analysis 

100:113 

200035 

Not Applicable 

1241 Bellevue Street 
Green Bay, WI 54302 

1090 Kennedy Avenue 
Kimberly, Wl54136 
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Batch No ---"3='-.--".~"-·-_c7--.::o!:_) -'?_/:__ __ En Chem, Inc. Cooler Receipt Log 

ProJect Name or 1 o _ _,()"'-· ~':,o..-_-w,2.c;;J.=.,o,_· u-=·,_· _ _,C==',_' dcz:. · S '--/ No. of Coolers ___ /,_· __ Temps: ___ !_/~' _oO~·-· 0,:cC-;:·::_ _____ _ 

A. Receipt Phase: Date cooler was opened: ":/ {?1 /0 i By.__<,!(#OC:.. -------

Were s.;;;mples received on ice? (Must be ;:; 6 C ) . ... ~ N0
2 NA 

····~NO 
.~!NO 

/' \ 2 
.. .. , YES ) NO 

~Cn·· 

2 Was there a Temperature 8\an\\'7. 

...,_ VVere custody seals present and intact on cooler? (Record on COG). 

4- Are COC documents present?. 

5 Does this Project require quick turn around analysis?. 

G: Is there any sub~work? 

.... YES(~_ 

~ .. YES 

... YES~ 

9 Do ony samples need to be Filtered or PreseNed in the lab1. . ... : :::: ~ Contacted by/Who. ________ _ 

7: Are there any short hold t1me tests? ... 

B Are any samples nearing expiration of hold-\ime? (Within 2 days) .. Contacted byNVho. _______ _ 

B. Check-in Phase: Date samples were Checked~in:. _ _:[;:...'Lj_;;,_-_7_,/_:.d·_c,_/ ___ By: _ _:r;p=·:_. ---------

1. Were all sample containers listed on the COC received and intact? __ ......... , ... YES , N0 2 

2: Sign the COCas received by En Chem Completed 

3· Do sample labels match the COC? . 

4 Completed pH check on preserved samples .. 
{This statement does not apply to water: VOC, O&G, TOC, ORO, 

5 Do samples have correct chemical preservation? .. 
(Th1s statement does not apply to water VOC, O&G, TOC, ORO. 

6 Are dissolved parameters field filtered? .. 

?· Are sample volumes adequate for tests requested? 

8 Are VOC samples free of bubbles >6mm 

9 Enter samples into logbook. Completed 

~ 
,~YE!3~ NO 

··············,~ N02 

. .YES NO 
Total Rec Phenolics) 

.. .... YES N02 

Total Rec. Phenolics) 
.YES N0 2 

--------...._ 
/ ' 

_"(--:_\_YES__) N0 2 

r.·~ ' 
................... ~NO 

. ............... ~NO 
10: ?lace laboratory sample number on all containers and COC. Completed. .~NO 
11: Complete Laboratory Tracking Sheet (L TS}. Completed 

12 Start Nonconformance form. 

13 Initiate Subcontracting proceCure. Completed .. 

14 Check laboratory sample number on all containers and COG 

Short Hold-time tests: 

24 Hours or less 
Coliform 
Corrosiv1ty = pH 
D1sso\ved Oxyger. 
Hexavalent Chromium 
HPC 
Ferrous Iron 
Eh 
Odor 
ResiGual Chlonne 
Sulii1e 

48 Hours 
BOO 
Color 
Nitrile or N1traie 
Ortho Phosphorus 
Surfactants 
Turbidity 
En Core Preservation 
Po'Ner stop ;:neser-.'<Hicn 

YES 

YES 

. . . .... r\.· .. YES 

r7)::--,~ 
··~ 

7 days 
Ash 

NO 

NO 

NO 

NO 

Aqueous Extroctablc Organics- ALL 
Flashpomt 
Free LiqUidS 
Sulfide 
TDS 
TSS 
Total Solids 
rvs 
TVSS 
Unmeserved IJQC"s 

NA 

NA J c____. 

a 
G 

NA 

---------NA J 
'--..~-

<i!~..v-' 
(0 

NA 

Footnotes 
1 Notify proper lab group 
immediately. 
2 Complete nonconformance 
memo. 

RJo:'' 2/05/04, Attachment to 1 REC-5. 
-Subjeci to Q,A. J'.,udit Re'Jiewed by/daie_\'-. ""'l.J::_·~L-o.J:cbe( e-''-·..1-i __ _ 

D:ie'Jt:':f'_i0r1e/formslsamolcrecei'Jlng/crl_doc: 



- .. - - - -
! Northern Environmentar 

Hvdrologists • Engineers • Geologists 
cneck oil1ce origmating request O 954 Circre Drive 

Green Bay, Wf 54304 
920-592-8400 
FAX 920-592-8444 

O r214 W Venture Ct. 
Meouon, WI 53092 
262-241-3133 
FAX 262-241-8222 

Pm}ecl N&- LLr8- ot'S~ 6<JO 
P{gl;~)l Location: ~C\ -\-cV\ G.mve...-
Pcoject Meneger C \-'\ \\ S L£_t'_ 
Sampler 

(name) 1--t (}._0t\rv.._ 

- -- - - - - - - -
CHAIN OF CUSTODY RECORD REQUEST FOR ANALYSIS 

O J30 South 4th Avenue 
Park Falls, WI 54552 
115-762-1544 
Fax 715-762-1844 

0 1203 Storbeck Orrve 
Waupun, \tV! 53963 
920-324-8600 
FAX 920-324-3023 

'fi 647 Academy Drive r Northbrook, IL 60062 
847-562-8577 
FAX 847-562·8552 

0 203 West Upham Street 
Marshfield, WI 54449 

715-486-1300 
FAX 715-486-1313 

O 3349 Southgare Court SW .lt102 0 
Cedar Rapids. !A 52404 
319-365-0466 
FAX 319-365-0464 

O 15851 S. US. 27- Big. 30, Sufte JTS 
Lansing. Ml 48906 
517-702-04?0 
FAX 517-702-0477 

Laboratory 
CCA'tC~' 

Sample Integrity- To be completed by receiving lab 
Seal intact upon receipt c=:J )'8S Cl no ;V/;t 

Wisconsin DNR Method of shipment 
Certitication if· - Contents Temperature d·Q"L ~c Refrigerator No. 

Laboratory 
Contact Lavri e._ ANALYSES REQUESTED 

Price Quote· - 0 "0 c;Q ~ ~ 

0 0 0 

- Pege I _ ot j__. 
No 18816 

CQ-te..,..n::vc S;__y 
~ ~ N NH Sampler:~~ TURNAROUND TIME REQUIRED o; o; 0 16.,) 

3~C1C110 "' (S1gnarure) - ..C.) 2 "' u -g ., -6 

~Normal D Rush 

u "0 D "0 

Samplmg Date(s): 

'<6/t 6/CLJ .1! .1! r. ~ 5 0 "0 w r. 0 
i5 i5 "' 2 0 " r. 
0 0 

" :2 "' w 
Reports to be ) ~ ~e Needed 

"' 2 " "- " :2 J u. " Sent to' c., et:_@(\C'~(\e.Y\.vl~Y\~VQ ,t< ~ ~ "' "' Q_ 

Q 

~ - w w 
X () - - "' g Collection No. ol Containers. DescriPtion 0 0 ,_ 0 u leb Sample No. 

Size & Type 
Preservative a: a: w > 0 ~ D 

ID No Date Time ~v~ter ~II utne' a <:J OJ "- > "-

601 !Lfi"L 'Z/it!i5'1 /:<.()~ 3 "'i:).-J. + I ~~u, r;. I Mio\-1-l- fh 0 x )- '1"' " I!- " ' ?- ·~ I+ " ' 
00;; 13>JL- it:So?n '- f- f. 
OOj I""Z...i'- n 31/tl' ~ I r::. I I Y-
oo'-J 1112- 10~31 l"n " 'f- I X 
uu·.;- II GS '1:?31'1 ~ '>" _i 
Oo(:, JL._OL_ )i):f::i/" -~ ?"- 'f 
007 \'-\Of 1: c'l rrr ·;" '10 mL ..-"Uii=t f.. f '1- --+ 1- 1-f,_ ,; 

_[)o;i' \ -? ·, J z: ~'"~"' (' \I )C \ 
..,.._ 'f.. 

Packed ;or Shipping by· Comments: 

e~MrYJ rzSu\-ts. M"TS ---:r'(£o__ sx 
Shipment Date. 

3/i'b[(}Jr 
";1..-> ·~~- 1!1(3/02./ R~~~edf)? D'P/;J)I)'j_ 

R131inqulshed Sy: Date: 

///./'....r": 
Comoan)• r~ Time· Company nmeO?uo Company: Time: 

A-.J-.- 3 ·.Y.L\. r).A._ 
1ece1ved By: Date: Rtt;:t". Y.~c/ /v"f 

Received By: Oa1e: 

·<'"7. j/V~ 
Company· T1me: Company:~ T\mQ9 Oc) Company: Time: 

vh~ -·--
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EN CHEM 
INC 

Corporate Office & Laboratory 

1241 Bellevue Street. Suite 9, Green Bay. WI 54302 

920-469-2436, Fax: 920-469-8827 

www.enchem.com 

Analytical Report Number: 849910 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name: MORTON GROVE 

Project Number: 05-2203-0254 

Lab Sample Collection 
Number Field 10 Matrix Date 

849910-001 1412 SOIL 08/13/04 1 3:40 

849910-002 1312 SOIL 08/13/04 12 50 

849910-003 1212 SOIL 08/13/04 11 31 

849910-004 1112 SOIL 08/13/041031 

849910-005 1105 SOIL 08/13/04 09:28 

849910-006 1202 SOIL 08/13/04 10:56 

849910-007 1407 SOIL 08/13/04 13 24 

849910-008 1304 SOIL 08/13/041214 

Lab Contact: Laurie Woelfel 

Collected By: MARTHA STEVENSON 

Report Serial No: 849910082620041039 

1 certify that the data contained in this Final Report has been generated ;:Jnd reviewed in accordance with approved methods and 
Laboratory Standard Operating Procedure. Exceptions, if any, are discussed in the accompanying sample comments. Release of this final 
report is authorized by Laboratory management, as is verified by the following signature. Reported results shall not be reproduced, except 
in full, without the written approval of the lab. The sample results relate only to the analytes of interest tested. 

LU) Page 1 of \) 

Approval Signature Date 
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En Chern Inc. 

Analytical Report Number: 849910 

1241 Bellevue Street 
Green Bay. WI 54302 
920-469-2436 

Client' NORTHERN ENVIRONMENTAL-NORTHBROOK 
Project Name : MORTON GROVE 

Project Number: 05-2203-0254 

Field 10: 1412 

INORGANICS 

Test Result 

Percent Solids 79.8 

VOC MOD 3.4 List (Spec 12DCE/ XYL +MTBE) 

Analyte 

1,1 ,1-Trichloroethane 

1.1 ,2,2-Tetrachloroethane 

, 1 ,2-Trichloroetllane 

, 1-0ichloroethane 

, 1-Dichloroethene 

1 ,2-Dichloroethane 

1 ,2-Dich\oropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pe ntanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

ChI orad ibromometh a ne 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Ethylbenzene 

Methylene Chloride 

Methyl-tert -butyl-ether 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-D1chloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 
Xylenes, m + p 

4- B romofluorobenze ne 

Toluene-dB 

0 ib romofluorom ethane 

Result 

< 0.96 

< 0.94 

< 0.88 

< 1 .3 

< 1.3 

< 0.86 

< 0.96 

< 4.3 

< 2.5 

< 2.0 

< 1.5 

< 0.65 

< 1 1 

< 1.2 

< 2.8 

< 1.6 

< 1.1 

< 0.77 

< 1.2 

< 1.8 

< 1.1 

< 1.5 

< 1.2 

< 1 1 

<: 0.63 

<: 1.3 

< 1 1 

< 0.65 

< 1.4 

<: 1.2 

< 1 1 

< 0.81 

< 0 69 

<: 1.5 

< 0.63 

<: 1.2 

71 

85 

94 

EQL 

MDL 

0.96 

0.94 

0.88 

1.3 

1 .3 

0.86 

096 

4.3 

2.5 

2.0 

1.5 

065 

1 1 

1.2 

2.8 

1.6 

1 .1 

0.77 

1.2 

1 .8 

1 .1 

1.5 

1 2 

1 .1 

0.63 

1.3 

1.1 
0.65 

1 4 

1.2 

1 1 

0.81 

0.69 

1.5 

0.63 

1 .2 

Dilution Units 

% 

Prep Date: 08/17/04 

Dilution Units 

uglkg 

ug/kg 

ug/kg 

tJg/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

uglkg 

ug/kg 

uglkg 

ugfkg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

uglkg 

ug/kg 

ug/kg · 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ugfkg 

ug/kg 

ug/kg 

uglkg 

%Recov 

%Recov 

%Recov 

All soil results are reported on a dry •neigh! basis unless otherwise noted 

Matrix Type : SOIL 

Collection Date : 08/13104 

Report Date : 08/26/04 

Lab Sample Number: 849910-001 

Code Ani Date Prep Method Ani Method 

08116104 SM 2540G M SM 2540G M 

Code Ani Date Prep Method Ani Method 

08/18104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SWB46 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08/18104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

0811 8104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SWB46 5035 SW846 82608 

08113/04 SW846 5035 SW846 826GB 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 
08/18/04 SW846 5035 SW846 82608 

I . v 
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En Chern Inc. 
Analytical Report Number: 849910 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name: MORTON GROVE 

Project Number: 05-2203-0254 

FieldiO: 1312 

INORGANICS 

Test Result 

Percent Solids 80 3 

VOC MOD 3.4 List (Spec 12DCE/ XYL +MTBE) 

Analyte 

1,1 ,1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1, 1.2-Trichloroethane 

1 ,1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloroethane 

1 ,2-Dich\oropropane 

2-Butanone 

2-Hexanone 

4-Methy!-2-pen tanone 

Aceto fie 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chtoroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichtoroethene 

cis-1 ,3-Dichloropropene 

Ethytbenzene 

Methylene Chloride 

Methyl-tert -butyl-ether 

Styrene 

Tetrachtoroethene 

Toluene 

trans~ 1 ,2-Dichloroethene 

trans-1 ,3-0ichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes, m + p 

4-Bromofluorobenzene 

Toluene-dB 

Oibromofluoromethane 

Result 

< 0.90 

< 0.89 

< 0.83 

< 1.3 

< 1.3 

< 0.81 

< 0.90 

< 4.1 

< 2.3 

< 1.9 

13 

< 0.61 

< 0.99 

< 1.2 

< 2.6 

< 1.5 

< 0.99 

< 0.72 

< 1 1 

< 1.7 

< 0.99 

< 1.4 

< 1.1 

< 0.99 

< 0.60 

< 1.3 

< 0.99 

< 0.61 

< 1 _4 

< 1 1 

< 0_99 

< 0.76 

< 0_65 

< 1.-4 

< 0_60 

< 1.2 

60 

99 

90 

EQL 

MDL 

0.90 

0.89 

0.83 

1.3 

1.3 

0 81 

0.90 

4.1 

2.3 

1 .9 

14 

0.61 

0.99 

1.2 

2.6 

1 5 

0.99 

072 

1.1 

1.7 

0.99 

1.4 

1 .1 

0 99 

0.60 

1.3 

0 99 

0.61 

1 4 

1. I 

0 99 

0.76 

0 65 

1.4 

0 60 

1 2 

Dilution Units 

% 

Prep Date: 08/17/04 

Dilution Units 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

uglk.g 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

%Recov 

%Recov 

%Recov 

All soil results are reported on a dry weight basis unless otherwise noted 

Matrix Type : SOIL 

Collection Date: 08/13/04 

Report Date : 08/26/04 

Lab Sample Number: 849910-002 

Code Ani Date. Prep Method Ani Method 

08/16/04 SM 2540G M SM 2540G M 

Code Ani Date Prep Method Anl Method 

08/18/04 

08/1 8/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08118/04 

08/18/04 

08/18/04 

08/18/04 

08118/04 

08/18/04 

08/18/04 

08/18/04 

08118104 

08/18/04 

08/18/04 

08/18/04 

081'18104 

08/18/04 

08118/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08/18/04 

08118104 

08118/04 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 
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En Chern Inc. 
Analytical Report Number: 849910 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name : MORTON GROVE 

Project Number: 05-2203-0254 

Field 10: 1212 

INORGANICS 

Test Result 

Percent Solids 80.4 

VOC MOD 3.4 List (Spec 12DCEI XYL+MTBE) 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

, 1 ,2-Trichloroethane 

, 1-Dich\oroethane 

1 . 1-Dichloroethene 

1 ,2-Dichloroethane 

1 ,2-0ichloropropane 

2-Butanone 

2-Hexanone 

4-MethyJ-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 .2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Ethylbenzene 

Methylene Chlonde 

Methyl-tert-butyl-ether 

Styrene 

T etrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1, 3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes, m 1- p 

4-Bromofluorobenzene 

Toluene-dB 

Oibromofluoromethane 

Result 

< 0.97 

< 0.95 

< 0.89 

< 1.4 

< 1.4 

< 0.87 

< 0.97 

< 4.4 

< 2.5 

< 2.0 

13 

< 0.66 

< 1.1 

< 1.3 

< 2.8 

< 1.6 

< 1 1 

< 0.78 

< 1_2 

< 1.8 

< 1_1 

< 1 .6 

<: 1.2 

<: 1. 1 

< 0 64 

< 1.4 

< 1 1 

< 0 66 

< 1.5 

< 1.2 

< 1.1 

< 0.82 

< 0.70 

< 1.6 

< 0.64 

< 1.3 

62 

90 

92 

EQL 

MDL 

0.97 

0 95 

0.89 

1.4 

1.4 

0.87 

0 97 

4.4 

2.5 

2.0 

1.6 

0.66 

1.1 

13 

2.8 

16 

1.1 

0 78 

1 .2 

1 8 

1 .1 

1.6 

1.2 

1 1 

0.64 

1.4 

1 1 

0.66 

1 5 

1.2 

1 1 

0.82 

0 70 

1.6 

0.64 

1.3 

Dilution Units 

% 

Prep Date: 08117104 

Dilution Units 

ug/kg 

ug/kg 

ugJk:g 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/k:g 

ug/kg 

ug/kg 

ug/kg 

ug/k:g 

ug/kg 

ug/kg 

uglkg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

lJg/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

%Recov 

%Recov 

%Recov 

All soil results are reported on a d[)l we1ght basis unless otherwise noted. 

Matrix Type : SOIL 

Collection Date : 08/13/04 

Report Date : 08/26/04 

Lab Sample Number: 849910~003 

Code Ani Date Prep Method Ani Method 

08116/04 SM 2540G M SM 2540G M 

Code Ani Date Prep Method Ani Method 

08118/04 SW846 5035 SW846 82608 

08/18104 SW846 5035 SW846 82608 

08/18104 SW846 5035 SW846 82608 

08/18104 SW846 5035 SW846 82608 

08/18104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08/18104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

0811 8/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

0811 8/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08/1 8/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SWS46 82608 

08118/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08/1 8/04 SW846 5035 SW846 82608 

08/1 8/04 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08!18JD4 SW846 5035 SW846 82608 
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En Chern Inc. 

Analytical Report Number: 849910 

124 1 8ellevLie Street 
Green Bay, WI 54302 
920-469-2436 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name : MORTON GROVE 

Project Number: 05-2203-0254 

Field 10: 1112 

INORGANIC$ 

Test Result 

Percent Solids 88.6 

VOC MOD 3.4 List (Spec 12DCE/ XYL +MTBE) 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dich\oroethane 

1, 1-Dichloroethene 

1 ,2-Dich/oroethane 

1 ,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Bem-:ene 

Bromodich!oromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Ch!orobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 .2-Dich!oroethene 

cis-1 ,3-Dichloropropene 

Ethylbenzene 

Methylene Chloride 

Meth yl-te rt -b uty!-ether 

Styrene 

Tetrach!oroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes, m + p 

4-B romoflu oro benzene 

Toluene-dB 

Dibromofluoromethane 

Result 

< 0.80 

< 0.78 

< 0.73 

< 1 .1 

< 1.1 

< 0.72 

< 0.80 

< 3.6 

< 2.1 

< 1 _7 

14 

0.59 

< 0.88 
< 1_0 

< 2.3 

22 

< 0.88 

< 0.64 

< 0.96 

< 1.5 

< 0.88 

< 1.3 

< 0.96 

< 0.88 

< 0.53 

< 1.1 

< 0.88 

< 0.54 

< 1.2 

< 0.96 

< 0,88 

< 0.67 

< 0.57 

< 1_3 

< 0.53 

< 1.0 

51 

115 

98 

EQL 

MDL 

080 

0.78 

0 73 

1.1 

1.1 

0.72 

0.80 

3.6 

2.1 

1.7 

13 

J 0.54 

0.88 

1.0 

2.3 

J 14 
0.88 

0 64 

0.96 

1.5 

0.88 

1.3 

0 96 

0.88 

0 53 

1. 1 

0 88 

0.54 

1 2 

0 95 

0.88 

0 67 

0.57 

1.3 

0.53 

10 

Dilution Units 

% 

Prep Date: OB/17/04 

Dilution Units 

uglkg 

uglkg 

uglkg 

ug/kg 

uglkg 

uglkg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

%Recov 

%Recov 

%Recov 

All 501 1 results are reported on a dry weight basis unless otherw1se noted. 

Matrix Type: SOIL 

Collection Date : 08/13/04 

Report Date : 08/26/04 

Lab Sample Number: 849910-004 

Code Ani Date Prep Method Ani Method 

08116104 SM 2540G M SM 2540G M 

Code Ani Date Prep Method Ani Method 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

08118104 

08118104 

08118/04 

08118104 

08118/04 

08118104 

08118104 

08118104 

08/18104 

08118104 

08/18104 

08118104 

08118104 

08118104 

08/18104 

08118104 

08118104 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW845 82608 

SW846 82608 

SW8468260B 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW84682608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

0811 8104 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08/18104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118/04 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82508 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82508 

08118104 SW846 5035 SW846 82608 

08118104 

08/18/04 

08118104 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

-! 
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En Chem Inc. 
Analytical Report Number: 849910 

1 241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name : MORTON GROVE 

Project Number: 05-2203-0254 

Field 10: 1105 

INORGANIC$ 

Test Result 

Percent Solids 84.5 

VOC MOD 3.4 List (Spec 12DCE/ XYL +MTBE) 

Analyte 

1.1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulf1de 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Ethylbenzene 

Methylene Chloride 

Meth yl-te rt -butyl-ether 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 .2-Dichloroethene 

trans-1, 3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes, m + p 

4-Bromofluorobenzene 

Toluene-dB 

Dibromofluoromethane 

Result 

< 0.90 

< 0.88 

< 0.82 

< 1.3 

< 1.3 

< 0.81 

< 0.90 

< 4.0 

< 2.3 

< 1.9 

12 

< 0.61 

< 0.99 

< 1.2 

< 2.6 

< 1 .5 

< 0_99 

< 0.72 

< 1.1 

< 1.7 

< 0.99 

<:: 1.4 

< 1 1 

< 0.99 

< 0.59 

< 1.3 

< 0.99 

< 0.61 

< 1.3 

< 1 .1 

< 0.99 

< 0.75 

< 0.65 

< 1.4 

< 0.59 

< 1.2 

59 

94 

94 

EQL 

MDL 

0.90 

0.88 

0.82 

1.3 

1.3 

0.81 

0.90 

4.0 

2.3 

1.9 

1 4 

0.61 

0.99 

12 
2.6 

15 
0 99 

0.72 

1 1 

1.7 

0.99 

1.4 

1 1 

0.99 

0 59 

1 3 

0.99 

0 61 

1.3 

11 

0.99 

0.75 

0.65 

1.4 

0.59 

1 2 

Dilution Units 

% 

Prep Date: 08/17/04 

Dilution Units 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 
0/c.Recov 

%Recov 

%Recov 

All so1l results are reported on a dry weight basis unless otherw1se noted 

Matrix Type : SOJL 

Collection Date: 08/13/04 

Report Date : 08/26/04 

Lab Sample Number: 849910-005 

Code Ani Date Prep Method Ani Method 

08/16/04 SM 2540G M SM 2540G M 

Code Ani Date Prep Method Ani Method 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

OB/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18104 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/1 8/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08118104 SW846 5035 SW846 82608 

08/18/04 SWR46 5035 

08/1 8/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08118104 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08/18/04 SW846 5035 

08118104 SW846 5035 

08/18/04 SW846 5035 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 

08/18/04 SW846 5035 SW846 82608 
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En Chern Inc. 

Analytical Report Number: 849910 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Client: NORThERN ENVIRONMENTAL-NORTHBROOK 

Project Name : MORTON GROVE 

Project Number: 05~2203-0254 

Field !D : 1202 

INORGANIC$ 

Test Result 

Percent Solids 74 3 

VOC MOO 3.4 List (Spec 12DCE/ XYL->MTBE) 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrach\oroethane 

1 , 1,2-Trichloroethane 

1 ,1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Me th yl-2 -pen tan one 

Acetone 

Benzene 

Bromodichloromelhane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroethene 

cis-1 ,3-Dichloropropene 

Ethylbenzene 

Methylene Chloride 

Methyl-te rt -butyl-ether 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-0ichloroethene 

trans-1 ,3-Dichloropropene 

T richloroethene 

Vinyl Chloride 

Xylene. o 

Xylenes, m ~- p 

4-Bromofluo robenze ne 

Toluene-dB 

Dibromofluoromethane 

Result 

< 1.1 

< 1 _1 

< 1.0 

< 1.6 

< 1.6 

< 1.0 

< 1.1 

33 

< 2.9 

< 2.4 

110 

26 

< 1.2 

< 1.5 

< 3.3 

< 1 .9 

< 1.2 

< 0.90 

< 1.3 

< 2.1 

< 1.2 

< 1.8 

< 1 .3 

< 1 .2 

< 0 74 

< 1 .6 

< 1 .2 

< 0.76 

< 1.7 

< 1 3 

< 1.2 

< 0.94 

< 0.81 

< 1.8 

< 0.74 

< 1.5 

72 
83 

86 

EQL 

MDL 

1 .1 

1 .1 

1 0 

1.6 

1.6 

1.0 

1.1 

50 

2 9 

2.4 

1.8 

0.76 

1.2 

1.5 

3.3 

1.9 

1 2 

0.90 

1.3 

21 

1.2 

1.8 

13 

1.2 

0.74 

1.6 

1 .2 

0.76 

1.7 

13 

1.2 

0 94 

0.81 

1.8 

0 74 

1.5 

Dilution Units 

% 

Prep Date: 08/17/04 

Dilution Units 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

%Recov 

%Recov 

%Recov 

All soil results are reported on a dry weight basis unless otherwise noted. 

Matrix Type : SOIL 

Collection Date : 08!13!04 

Report Date : 08/26104 

lab Sample Number: 849910-006 

Code Ani Date Prep Method Ani Method 

08116/04 SM 2540G M SM 2540G M 

Code Ani Date Prep Method Ani Method 

08/18104 

08/18104 

08/18/04 

08118/04 

08/18/04 

08118104 

08118/04 

08/18104 

08/18/04 

08118104 

08118/04 

08118104 

08118/04 

08118104 

08/18104 

08118104 

08/18104 

08/18/04 

08118/04 

08/18/04 

08/18104 

08118104 

08/18/04 

08/18104 

08/18/04 

08118104 

08118104 

08118104 

08/18/04 

08118104 

08/18/04 

08/18104 

08118104 

08118104 

08/18104 

08/18104 

08118104 

08/18/04 

08/18/04 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 5035 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82508 

SW846 82608 

SW84682608 

SW84682608 

SW84682608 

SW846 82608 

SW846 82608 

SW846 82608 

SWB4682608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SWB46 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82608 

SW846 5035 SW846 82606 
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------------------------------------- -----

En Chern Inc. 

Analytical Report Number: 849910 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Client : NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name : MORTON GROVE 

Project Number: 05-2203-0254 

Field 10 : 1407 

INORGANICS 

Test 

Percent Solids 

TOC as NPOC 

Result 

80.6 

9300 

VOC MOD 3.4 List (Spec 12DCE/ XYL +MTBE) 

Analyte 

1,1, 1-T richloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-0ichloroethane 

1, 1-Dich\oroethene 

1 ,2-0ichloroethane 

1 ,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2 -pent a none 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomelhane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroethene 

cis-1 ,3-0ichloropropene 

Ethylbenzene 

Methylene Chloride 

Methyf-tert -butyl-ether 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes, m + p 

4-8 romofluorobe nzene 

Toluene-dB 

0 ibromo fluorometh a ne 

Result 

< 1200 

< 1300 

< 1500 

< 1200 

< 1400 

< 1300 

< 1300 

< 4500 

< 3800 

<:: 1600 

<:: 3600 

<:: 900 

<:: 1200 

< 1200 

< 1500 

< 1200 

< 1000 

< 590 

< 1200 

< 1500 

< 1100 

< 1300 

3800 

< 900 

< 930 

< 900 

< 930 

< 740 

390000 

< 530 

< 900 

< 930 

17000 

< 900 

< 930 

< 1300 

98 

98 

99 

EQL 

8900 

MDL 

1200 

1300 

1500 

1200 

1400 

1300 

1300 

4500 

3800 

1600 

3600 

900 

1200 

1200 

1500 

1200 

1000 

590 

1200 

1500 

1100 

1300 

1200 

900 

930 

900 

930 

740 

1000 

530 

900 

930 

1200 

900 

930 

1300 

Dilution Units 

% 

mg/kg 

Prep Date: 08/17/04 

Dilution Units 

2500 uglkg 

2500 uglkg 

2500 uglkg 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

%Recov 

%Recov 

%Recov 

All soil results are reported on a dry weight basis unless othervvise noted 

Matrix Type : SOIL 

Collection Date: 08113/04 

Report Date : 08/26/04 

Lab Sample Number: 849910-007 

Code Ani Date Prep Method Ani Method 

08116/04 

08125104 

SM 2540G M SM 2540G M 

SW846 M9060 SW846 M9060 

Code Ani Date Prep Method Ani Method 

08118104 5035150308 SW846 82608 

08/18104 5035150308 SW846 82608 

08/18/04 5035/50308 SW846 82606 

08118/04 

08118/04 

08/18104 

08/18104 

08118104 

08118104 

08118104 

08118/04 

08118104 

08118/04 

08118104 

08118/04 

08118104 

08118/04 

08118104 

08118/04 

08/18104 

08118104 

08118104 

08118/04 

08118104 

08/18/04 

08118104 

08/18/04 

08/18104 

08118/04 

08/18/04 

08/18/04 

08118104 

08/18104 

08118104 

08/18104 

08118104 

08/18104 

08/18/04 

08/18104 

5035150308 

5035150308 

5035/50308 

5035150308 

5035/50308 

5035150308 

5035150308 

5035150308 

5035150308 

5035/50308 

5035/50308 

5035/50308 

5035/50308 

5035/50308 

5035150308 

5035150308 

5035150308 

5035150308 

5035/50308 

5035150308 

5035/50308 

5035/50308 

5035150308 

5035/50308 

5035150308 

5035150308 

5035150308 

5035150308 

5035150308 

5035150308 

5035150308 

5035150308 

5035/50308 

5035150308 

5035/50308 

5035150308 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW84682608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SWB46 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

-------------------------------
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En Chern Inc. 

Analytical Report Number: 849910 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 

Client: NORTHERN ENVIRONMENTAL-NORTHBROOK 

Project Name : MORTON GROVE 

Project Number: 05-2203-0254 

Field 10 : 1304 

INORGANICS 

Test 

Percent Solids 

TOG as NPOC 

Result 

774 

9000 

VOC MOD 3.4 List (Spec 12DCE/ XYL +MTBE) 

Analyte 

1, 1, 1-Trichloroethane 

1,1 ,2,2-TetrachloroethA.ne 

1,1 ,2-Trichloroethane 

1, 1-Dich\oroethane 

1. 1-Dichloroethene 

1 ,2-Dichloroethane 

1 ,2-Dich\oropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-penta none 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Ethylbenzene 

Methylene Chloride 

Methyl-te rt -butyl-ether 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,2-0ichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylene, o 

Xylenes. m + p 

4-Bromofluo robe nze ne 

Toluene-dB 

Dibromofluoromethane 

Result 

< 25 

< 27 

< 31 

< 25 

< 28 

< 27 

< 28 

< 94 

< 79 

< 34 

< 74 

< 19 

< 25 

< 26 

< 32 

< 26 

< 21 

< 12 

< 25 

< 32 

< 24 

< 26 

7800 

< 19 

< 19 

< 19 

< 19 

< 15 

< 21 

< 11 

130 

< 19 

< 26 

190 

< 19 

< 28 

82 

90 

93 

EQL 

8000 

MDL 

25 

27 

31 

25 

28 

27 

28 

94 

79 

34 

74 

19 

25 

26 

32 

26 

21 
12 

25 

32 

24 

26 

26 

19 

19 

19 

19 

15 

21 

11 

19 

19 

26 

19 

19 

28 

Dilution Units 

% 

mg/kg 

Prep Date: 08117104 

Dilution Units 

50 uglkg 

50 ug/kg 

50 ug/kg 

50 ug/kg 

50 ug/kg 

50 ug/kg 

50 uglkg 

50 ug/kg 

50 ug/kg 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 
50 
50 

50 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ugfkg 

uglkg 

ug/kg 

ug/kg 

ug/kg 

ugfkg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

%Recov 

%Recov 

%Recov 

All soil results are reported on a dry weight basis unless otherwise noted. 

Matrix Type : SOIL 

Collection Date : 08/13/04 

Report Date : 08/26/04 

Lab Sample Number: 849910-008 

Code Ani Date Prep Method Ani Method 

08/16/04 

08/25/04 

SM 2540G M SM 2540G M 

SW846 M9060 SW846 M9060 

Code Ani Date 

08/18/04 

08118104 

08/18/04 

08/18/04 

08/18/04 

08118/04 

08/18104 

08/18/04 

08/18/04 

Prep Method 

5035/50308 

5035150308 

5035/50308 

5035/50308 

5035/50308 

5035/50308 

5035/50308 

5035/50308 

5035/50308 

08/18/04 5035/50308 

08118104 5035/50308 

08/1 8/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08118104 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18104 5035150308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18104 5035/50308 

08/18104 5035150308 

08/18104 5035150308 

08/18/04 5035150308 

08118104 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035150308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035/50308 

08/18/04 5035150308 

08/18/04 5035150308 

Ani Method 

SW846 82608 

SW84682608 

SW845 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW84682608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW845 82508 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82606 

SW846 82608 

SW846 82606 

SW846 82606 

SW846 82606 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82608 

SW846 82606 

I i -, 
' ' 
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En Chern Inc. 

Lab Number TestGrouplD 

849910-004 TCLV34+-S 

Field 10 

1112 

Comment 

1241 Bellevue Street 
Green Bay, WI 54302 
920-469-2436 
Fax: 920-469-8827 

X -Internal standard was below the OC l1m1ts This was conf1rmed by a second analysis on 
0811812004. 
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Qualifier Codes 

Flag Applies To 

A Jnorgan~c 

8 Inorganic 

8 Organrc 

c All 

D All 

E Inorganic 

E Organic 

F Inorganic 

F Organic 

H All 

HF Inorganic 

J Inorganic 

J Organic 

K Inorganic 

K Organic 

L All 

M Organic 

N All 

0 Organic 

p Organic 

0 All 

s Organic 

u All 

v All 

w All 

X All 

& All 

All 

< All 

Inorganic 

2 Inorganic 

3 Inorganic 

4 Inorganic 

5 InorganiC 

6 Inorganic 

7 JnorganJc 

Explanation 

Analyte is detected in the method blank Method blank criteria is evaluated to the laboratory method detection limit. Additionally, 
method blank acceptance may be based on project specific criteria or determined from analyte concentrations in the sample and 
are evaluated on a sample by sample basts. 

The analyte has been detected between the method detection limit and the reporting limit. 

Analyte is present in the method blank. Method blank criteria is evaluated to the iaboratory method detection !imit Additionally, 
method blank acceptance may be based on project specific criteria or determined from analyte concentrations in the sample and 
are evaluated on a sample by sample basis. 

Elevated detection limit. 

Analyte value from diluted analysis or surrogate result not applicable due to sample dilution. 

Estimated concentration due to matrix interterences. During the metals analysis the serial dilution failed to meet the established 
control limits of 0-10%. The sample concentration is greater than 50 times the IDL for analysis done on the \CP or 1 DO times the 
IDL for analysis done on the ICP-MS. The result was flagged with the E qualif1er to indicate that a physical intert"erence was 
observed. 

Analyte concentration exceeds calibration range. 

Due to potential interferences for this analysis by Inductively Coupled Plasma techniques (SW-846 Method 6010), this an<'.llyte 
has been confirmed by and reported from an alternate method. 

Surrogate results outside control criteria. 

Preservation, extraction or analysis performed past holding time. 

This test is considered a field parameter, and the recommended holding lime is 15 minutes from collection. The analysis was 
pert"ormed in the laboratory beyond the recommended holding time. 

The analyte has been detected between the method detection limit and the reporting limit 

Concentration detected is greater than the method detection limit but less than the reporting limit 

Sample received unpreserved. Sample was either preserved at the time of receipt or at the time of sample preparation. 

Detection limit may be elevated due to the presence of an unrequested analyte 

Elevated detection limtt due to low sample volume 

Sample pH was greater than 2 

Spiked sample recovery not within control limJts. 

Sample received overweight. 

The relative percent difference between the two columns for detected concentrations was greater than 40%. 

The analyte has been detected between the limit of detection (LOD) and limit of quantitation (LOO). The resuJis are qualified due 
to the uncertainty of analyte concentrations wtthin th1s range. 

The relative percent difference between quantitation and confirmation columns exceeds internal quality control criteria Because 
the result is unconfirmed, it has been reported as a non-detect with an elevated detection limit 

The analyte was not detected at or above the reporting limit. 

Sample received with headspace. 

A second aliquot of sample was analyzed from a container with headspace 

See Sample Narrative. 

Laboratory Control Spike recovery not within control limits. 

Precision not within control limits 

The analyte was not detected at or above the reporting limit. 

Dissolved analyte or filtered analyte greater than total analyte; analyses passed QC based on precis1on criteria 

Dissolved analyte or filtered analyte greater than total analyte: analyses failed OC based on precision criteria. 

BOD result ts estimated due to the BOD blank exceeding the allowable oxygen depletion 

BOD duplicate precision not within control limits Due to the 48 hour holding time for this test, it is not practical to reanalyze and 
try to correct the deficiency 

BOD result is estimated due to insufficient oxygen depletion. Due to the 48 hour holding lime for !his !est. it is not practical to 
reanalyze and try to correct the deficiency. 

BOD laboratory control sample not within control limits. Due to the 48 hour holding time for this test. it is not prac!ical to 
reanalyze and try to correct the deficiency. 

BOD result is estimated due to complete oxygen depletion Due to the 48 hour holding time for this !est. i! JS not practical to 
reanalyze and try to correct the deficiency 
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En Chern Inc. Analysis Summary by Laboratory 

0> 0> 0> 0> 0> 0> CD CD 
A A A A A " A ,. 
"' "' "' "' "' "' "' "' ~ ~ ~ ~ ~ ~ ~ ~ 
0 0 0 0 0 0 0 0 

b b b b b b b b 
Test Group Name s 0 0 0 0 0 0 0 

N 0' ,. 
~ m ~ ro 

PERCENT SOLIDS G G G G G G G G 

TOC AS NPOC K K 

VOC MOO 3.4 List (Spec 12DCE/ XYL + G G G G G G G G 

Illinois Certification 

G = En Chern Green Bay 100313 

K = En Chem Kimberly 200035 

S = En Chem Superior Not Applicable 

C = Subcontracted Analysis 

1241 Bellevue Street 
Green Bay, WI 54302 

1090 Kennedy Avenue 
Kimberly, WI 54136 

11---­
\ 
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X L(C,{ cr I L~l B d tch No ·--"Ui-'--'-_!_.L'=O.. ___ _ 
En Chern, Inc. Cooler Receipt Log 

Project Name or ID_LOJU..l.I.J.,iC(._TC_I.'-""~ .'\~_.:G"--.r_,_·~d.:""-.::·'-· ___ _ I. n_ . c1 ''c 
No. of Coolers: __ _f__ __ Temps:_-"d"-'-~-----------

A. Receipt Phase; Date cooler was opened: __ __ct.!.l-'/_"!._i_-_::_6_'1..'... ___ By:~ 17 

1· Were samples received on ice? (Must be ::;; 6 C ) N02 NA 

2. Was there a Temperature Blank? NO 

3· Were custody seals present and intact on cooler? (Record on CQC) __ ... YES 

4: Are COC documents present? .... N02 

S· Does this Project require quick turn around analysis?. . ... YES 

6· Is there any sub-work? .. . .. YES 

7· Are there any short hold time tests? .. .. YES 

8: Are any samples nearing expiration of hold-time? (Within 2 days) .. Contacted byMlho, _______ _ 

g· Do any samples need to be Filtered or Preserved in the lab? .... Contacted by/Who, _______ _ 

B. Check-in Phase: Date samples were Checked-in: ___ c;K'-----'(_c.Lf_·-,i'!"--'1-'-- By: __ h'..LLP'::.· --------

1: Were all sample containers listed on \he COC received and intact? .. 

2: Sign the COCas received by En Chern Completed. 

J· Do sample labels match the COC? . 

4· Completed pH check on preserved samples. . .. YES 
{Tilis statement does not apply to water.· VOC, O&G, TOC, ORO, Tatar Rec Phenofics) 

5 Do samples have correct chemical preservation? . . ..... YES 
(This statement does not apply to water VOC, O&G, TOC, ORO, Total Rec. Phenolics) 

6: Are dissolved parameters field filtered?. .YES 

7: Are sample volumes adequate for tests requested?. 

8: Are VOC samples free of bubbles >6mm . 

9· Enter samples 1nto logbook. Completed. 

10. Place laboratory sample number on all containers and COC. Completed. 

11· Complete Laboratory Tracking Sheet (LTS) Completed 

12· Start Nonconformance Form 

13· Initiate Subcontracting procedure. Completed .. 

14· Check laboratory sample number on all containers and COG. 

Short Hold-time tests: 

24 Hours or less 
Coliform 

7 days 
Ash 

... YES 

.. YES 

.YES 

. .. YES 

NO' 

NO 

N02 

NO 

N02 

N02 

No' 

NO 

NO 

NO 

NO 

NO 

NO 

Corrosivity"'" pH 
Dissolved Oxygen 
Hexavalent Chromium 
HPC 

48 Hours 
BOD 
Color 
Nitrite or Nitrate 
Ortho Phosphorus 
Suriactants 
Turbidity 

Aqueous Extractable Organics- ALL 
Flashpoint 

Ferrous Iron 
Eh 
Odor 
Residual Chlorine 
Sulfite 

En Core Preservation 
Power stop preservation 

Free Liquids 
Sulfide 
TDS 
TSS 
Total Solids 
TVS 
TVSS 
Unpreserved VOC's 

NA 

NA 

Footnotes 
1 Notify proper lab group 
immediately 
2 Complete nonconformance 
memo 

Rev. 2105/04. Altachment to 1-REC-5 
Subjectlo OA A.udil Reviewed by ida le' --~W:_::::_. -~.1-J.l-'u4\ f.iQ_':iL... 

' 

p.IE'Jeryone/lorms/sampfereceiving/cri.doc 



I 
I 

•• 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 

ATTACHMENT F 



Waterloo Hydrogeologic slug/bail test analysis Page 1 

I 
180 Columbia St. W. BOUWER-RICE's method 
Waterloo,Ontario,Canada 

Project: 05-2203-0254 

ph.(519)746-1798 Evaluated by: MJS I Date: 18.11.2003 

I 
Slug Test No. Test conducted on: 10.22.2003 

MW600 

I 
I 

t[s] 

0 500 1000 1500 2000 2500 3000 3500 4000 4500 
100 I 

I 
I 
I 0 

~ 

I 
I 
I 

10-1 
o MW600 

I 
I Hydraulic conductivity [crnls]: 1.51 x 10·6 

I 
I 
I 
I 
I 
I 



--- -- -------- --- - ---------- - ,-
Waterloo Hydrogeologic slug/bail test analysis Page 2 

I 
1 80 Columbia St. W _ BOUWER-RICE's method 

Project: 05-2203-0254 
Waterloo,Ontario,Canada 

ph.(S19)746-1798 Evaluated by: MJS j Date: 18.11.2003 

I 
Slug Test No. Test conducted on: 10.22.2003 

MW600 MW600 
I 

I I 
Static water level: 179.2 em below datum 

I 

Pumping test duration Water level Orawdown 

:I [s] [em] [em] 
1 0 322.2 143.0 

I 
2 120 318.5 139.3 
3 240 316.4 137.2 

4 360 314.6 135.4 

5 780 310.9 131.7 

I 6 1380 304.8 125.6 

7 1980 298.7 119.5 

8 2580 293.2 114.0 

I 9 3180 289.0 109.8 

10 3780 284.1 104.9 

I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TIER 2 REMEDIAL OBJECTIVES 
Residential, lndustriai/Commerical & Construction Worker Remedial Objectives tor the Soil 
Ingestion and Inhalation Exposure Routes and Calculation of the Soil Saturation Limit Csat 

Site Name: North Suburban Cleaners 
location: Morton Grove, Illinois 

Compound :Tetrachloroethylene 



-------------------
TACO Remediation Objectives Summary Table 

Compound : Tetrachloroethylene 

Residential Industrial/Commercial Construction Worker 

Tier 1 Tier 2 Tier 1 Tier 2 Tier 1 Tier 2 
Units 

Remediation Remediation Remediation Remediation Remediation Remediation 
Objective Objective Objective Objective Objective Objective 

Soil Ingestion Exposure Route 12.0 12.3 110 110 2400 2388 mg/kg 

Soil Inhalation Exposure Route 11.0 246 20.0 469 28.0 660 mg/kg 

Soil Component of the Groundwater Ingestion Route 0.06 0.87 0.06 0.87 0.06 0.87 mglkg_ 
-

Tier 1 Tier 2 
Remediation Remediation 

Objective Objective Units 

jS_()l!J>aturation Lill1_it~_sat) _ _ _ _ _ ____ 240 350 - !Ilg/kg 
----- -·----

Total Organic 
Carbon Units 

jSoil Att~nuation Capacity 9467 - J11glkg 
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SUMMARY OF INPUT PARAMETERS FOR THE SSL EQUATIONS 

Residential, lndustriai!Commerical & Construction Worker Remedial Objectives for the SoH Ingestion and Inhalation Exposure Routes 
and Calculation of the Soil Saturation Limit Csat 

11(2b+3) 0.042 

'" 

Cw 

Csat 

ED 

' 
'" 
DC 

GWobj 

IFsoit-adj 

IRsoil 

H 

'" Om 

v 

Q<C 

D> 

Ow 

0.50 

"' 

"' 
""" 
'' 
"' 
"" 
0_025 

'" 
'" 
'' 

0.48000 

0.754 

0.30 

1.47 

'" 

'" 

'" 
,, 

"' 
5 BOE-07 

9 5E+08 

1 OOE-06 

s 86E+04 

5 20E·02 

"' 
11.32 

0 194 

'" 
6 B8E+01 

9 08E+OI 

4.58E·06 

7 20E-02 

8 20E-06 

IOQ!•I Vatu;l§l 

sinal 

0 042 

'"' 
"' 

"' 
0.0095 

'" 
20 00 

"" 

0 48000 

0.754 

0 2300 

1.47 

'" 

'' 

0.43 

'" 
"' 

"' 
"' 

5 BOE-07 

7.9E+OB 

I.OOE-06 

6 66E+04 

5.20E-02 

4.69 

11,32 

0 194 

000 

8 56E+OI 

8 5BE+01 

4 58E-Oil 

7 20E-02 

8.20E-06 

'' n I to nW rl< r 

0.042 

()_!)095 

10.0 

20 00 

0.025 

"' 

0 48000 

0.754 

0.2300 

0.30 

1.47 

'" 

"' 

0.39 

2.65 

"' 
SBDE-07 

~ 6E•06 

1 OOE-06 

4.50E+03 

4 50E+02 

5 20£-02 

'" 11.32 

0 194 

"" 
B.58E:.+01 

8.58E:.+01 

4 56E·06 

7.20E-02 

6 20E-06 

Site Name: North Suburban Cleaners 
location: Morton Grove, Illinois 

Compound : Tetrachloroethylene 

unitle~s E~por>enliat on Equalion 520 

AV<!r&Qing Tome lor Carcinogef'ls 

tlodyWeOght 

Target Soil leachate Conce"tration 

mglkg Soli Saturation Corn:entralion 

Eo<posure Duration for IngestiOn of Carcinogens 

Exposure Ouratoon for lnhala!ion or Carconogens 

lAC Totle 35. Pan 742. Append•~ C. Table K 

lAC Toile 35, Pan 742, Append•x C. Tabl<l B 

lAC r.tle 35, Pan 742, Appendox C. Table B 

lAC Title 35. Pan 742. Appendi;< C, Table A, 
Equation S 1 a 

lAC Tille 35, Pari 742, Appendix C. Table A, 
Equation S29 

lAC Tolle 35, Parl742, AppendoxC, Table B 

lAC Tolle 35, Pal\ 742, Appendix C, Table B 

Exposure DuralOon for DnectlnqesiiQn of Groundwater lAC Tolle 35. Pari 742, Appendoo< C. Table B 

uno\ less 

(mg-yr)/(l<g--:1) 

uo 

(uglmJ)"-t 

unolless 

(mg/kg-d)'-1 

"' 
un1tless 

uno!less 

(g·m2-s)l(kg.'m3) 

(g-m2-s)l(kg.'mJ) 

cm21s 

cm21s 

cm21s 

Exposure Freqvency 

Mix1ng ZQne Deptn 

Aquifer Ttuckness 

Dilution Fador 

Groundwater Remediation Objec!M~ 

Age Adjusted Soil IngestiOn Factor lor Carcinogens 

Soil logestoon Rate 

Oailly W alar Ingestion Rate 

Aqu1ler Hydraulic Condudivuy 

Henry's Law Constant 

Hydraulic Gr&hent 

lnllitrati<,n Rate 

Soil Water Parl•t•on Coellident 

O<ganlc Caro'bon Partotoon Coel!icienl 

Saturated Hydraulic Conductr.my 

Source Length Parallel to Groundwater Flow 

TOlal SoJI Porosity 

Air-lolled Soil POI'I)Sity 

Water-Filled Soli Porosoty 

Dry So11 Bulk Den!>ly 

So11 Pan:ocla Oens11y 

Solub•hly on Water 

Exposure Interval 

Target Cancer R.isk 

Volalllozation Fac:1or 

Volal•litatiOn Factor adjusted lor A!;l•tatoon 

Oral Stope Fador 

Mean Annual Wondspeed 

Equi~alent Threshold Value of Wondspeed at 1m 

Function dependent on Um/UI 

Fractoon ol Vegatativa Cowr 

Apparent Doffusi"'IY 

0o11u$iVIIY 1n Aor 

Do!lusivily on Water 

lAC Tille 35, Pari 742. API)E!ndix C. Table B 

lAC Tolle 35. Pal\ 742, Append ox C, Table A. 
Eo,ualoon S25 

Sole SpecifiC 

lAC Tolle 35, Pari 742, Appendix C. Table A, 
Equation S22 

lAC Toile 35, Pari 742, Appendi~ C. Table E 

lAC Tille 35, Pan 742, Append~> C, Table B 

_tAC Tolle 35, Par! 742, Append'" C, Table 8 

lAC Tille 35, Pari 742, Appendo~C. Table B 

js.te Spec•foc 

lAC T1lle 35, Pan: 742, Append•~ C, Table E­
Cnemocal Specinc 

Sole Specllic 

lAC Tolle 35, Par! 742, Appendix C, Table B 

IA.C Tolle 35, Part742, Appendix C. Table A, 
Equal1on 519 

lAC Tille 35, Part 742, AppendiJ< C. Table E. 
Chemical Specific 

lAC TiHe 35, Part 74~. Append ox C, Table K 

Sote Specolic 

)lAC Tolle 35, Pari 742, Append,. C. Table A. 
\Equallon 524 

ji_AC Tille 35, Part 742. AppeMIJ< C. Tabl~ A. 
IEquatoon 821 

lAC TiUe 35, Pari 742, AppeMIX C, Table A. 
Equatoon S20 

lAC Totle ~5. Part 742, AppeMIX C, Table B 

lAC Tolle 35, Pal\ 742, AppendiX C. Tabla B 

lAC Tolle 35. Part 742. AppendoJ<C, Table B 

lAC Tille 35, Pari 742. Appenchx C. Table e 

lAC Title 35, Pari 742, Appendix C. Table A, 
Equaloon S8 

lAC Title 35. Part 742, Appenclox C, Table A 
Equatoon 59 

To .. cok>gicai-Speco!oc 

lAC Tolle 35, Par! 742, AppeM,. C. Table 8 

lAC Tille 35, Pari 742. Apper;clox C, Table 8 

lAC Tille 35, Pari 742. Appehd,.C. Table B 

lAC Title 35, Part 742, Append.- C, Table B or Sole 
Spec1f•c 

lAC T1ll<o 35, Pari 742. AppendoJ<C, Table A, 
Equatoo~ 510 

lAC Toll<o ~5. Part 742, Appendix C, Table E­
Chemical SpeCollc 

lAC Tille 35. Part 742, Appendix C, Table E. 
ChemicalS c•l•c 

NEW EPA gen-SSL-PCE.x!s 
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Symbol ResiOen ial lndl.!~lnaii!:;Qmmgrciill 

TR t.OE-06 t.OE-06 

ATe 70 70 

SFo 5.20E-02 5.20E-02 

" 350 250 

ED 25 

IFsoil-adt '" IRsOil 200 so 
BW 70 70 

§.:.w!;lol Qut[!ul Vall.!!l 

RO I 12.3 I "' I 

55L Equation 52 and 53 
Compound : Tetrachloroethylene 

Eql.l\1.\\on 52 RO,.{TR"P.Tc"3S5)1{SFo"10A-6'EF'IRWI!..adJI 

'" ' Equa\1 53 RO.,(TR"BW"ATc"365)1(5Fo"10A-6"EPED"IRso·t) 

Con.s_truction Worller U!!i!§_ Explanation 

t.OE0-06 umlless Target cancer Risk 

70 Y' Averaging Time for Carcinogens 

5.20E-02 (mg/kg-d)~-1 Or.~t Slope Factor 

30 d!yr Exposure Frequency 

' Y' Expos1.1re Duration for Ingestion of Carcinogens 

Age Adjusted Soil IngestiOn Factor for 

{mg-yr)l(kg-d) Carcinogens 

480 mgld Soil Ingestion Rate 

70 ,, Body Weight 

Un~_ ~ 

2388 I mg/kg jSoillngeslion Remediation Objeclive 

NEW EPA gen-SSL-PCE.xls 

""""" lAC Tille 35, Part 742, Appendix C, Table B 

lAC Tille 35, Part 742, Appendix C, Table B 

-T oxicologicat-Speclfic 

lAC Title 35, Part 742, Appendix C, Table B 

lAC Tille 35, Part 742, Appendi:< C, Table 9 

lAC T1Ue 35, Part 742, Appendix C. Table B 

lAC Tille 35, Part 742, Appendix C, Table B 

lAC Title 35, Part 742, Appendix C, Table 8 

-------·--------------------------------------------------------------------------------------------
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Symbol 

TR 

A To 

URF 

EF 

ED 
VF 

VF' 

Symbol 

RO 

~ 

0/C 

o, 
T 

pb 

Symbol 

VF 

VF' 

Symbol 

o, 

01 

H 

Ow 

Ow 

0 

pb 

Kd 

Symbol 

o, 

Resi@n~<al 

l.OE-06 

70 

5.8E-07 

350 

30 

5.86E+04 

I 246 

Residenlial 

6.BBE+01 

4.58E-06 

9.50E+08 

1.5 

_l 58564 

I 

Residential 

0 05 

0.07 

0.754 

0.39 

8.2E-06 

0 43 

UQ 

H7 

I 4.58E-06 

lnllul V<;~I!J!;):(S} 

lnQ!rstriai/Comm~rr;.i2! 

1.0E-06 

70 

S.BE-07 

250 

25 

6.66E+04 

Qut!Jul Valu!il 

I 469 I 

ln!JUI Vahl!l'~} 

lndu~triaiiCommgrcial 

B 5BE+01 

4.58E-06 

7.90E+08 

L5 

Outgut Value 

_l 66599 I 
I I 

II'IIJUI Vi!)ll!il!S} 

lndustrii!VComrner~;;ii!l 

0.05 

0.07 

0.754 

0.39 

8.2E-06 

0.43 

u 
1.47 

Outout Value 

I 4.58E-06 I 

qua 1on . ' 

SSL Equation 56 and S7 
Compound: Tetrachloroethylene 

Equation 56 RO•(TR'ATc'J65)1(URF"1000'EF'E0'(1NF)) 

E 57 RO (TR'AT 'J65)1(URF'1000'EF"E0'(1NF')) 

Consi!].!!;.I/Qn Worker ~ ~ 

l.OE-06 unitless Target cancer Risk 

70 yc Averaging T1me for Carcinogens 

5.8E-07 (uglm3)"-1 lnhaiation Unit R•sk Factor 

30 dlyr Exposure Frequency 

' yc Exposure Duration for Inhalation of Carcinogens 

4.50E+03 mJJkg Votatihzalion Factor 

4.50E+02 m3/kg Vola\il!zallon Factor adjusted for Agitation 

Units &!Jianalion 

660 I mg/kg jSoillnhalalion Remediation Objective 

55L Equation 58 and 59 
Compound :Tetrachloroethylene 

Equation 58 VF=(Q/C)'((J.14'0a•T)" ,5/(2'pb'Da))'10"-4 

qua on . E 59 VF' VF/10 

QQnstruction Worker !.!r!.i1§ Explanation 

B.5BE+01 

4.5BE-06 

3.60E+06 

L5 

4496 

450 

Inverse of mean concentration at the center of a 
{g-m2-s)l(kglmJ) square source (lorVF equations) 

cm2/s Apparent Diffusivity 

' Exposure Interval 

kgll Dry Soil Bulk Density 

~ Explanation 

I mg"31\(g !volatilization Factor 

1 mg"31kg _I Volatilization Factor adjusted for agitation 

55L Equation 510 
Compound: Tetrachloroethylene 

,._ 
lAC Tille 35, Part 742. Appendix C, Table El 

lAC Tille 35, Part 742, Appendi)( C. Table El 

T oxicotogicat-Specific 

lAC Tille 35, Part 742, Appendix C, Table El 

lAC Title 35, Part 742, Appendix C, Table El 

lAC Title 35. Part 742, Appendix C, Table A, Equation 58 

lAC Title 35, Part 742, Appendix C, Table A, Equa~on 59 

= 
lAC Title 35, Part 742, Appendix C, Table B 

lAC Title 35, Part 742, Appendix C, Table A, Equation 510 

lAC Title 35, Part 742, Appendi:>e C, Table B 

lAC Title 35, Part 742, Appendi:>e C, Table B 

Equation 510 Da- (((Oa"J 33"DI'H')+(Ow"J 33"Dw))/n"2)+(1/((Pb'Kd)+Ow+(Oa'H')) -

Constn1ction Work5:r ~ ~ ,._ 
0.05 UL Air-filled Soff Porosity lAC Ti!fe 35, Part 742, Appendix c. Table A, Equation 521 

lAC Tille 35, Part 742. AppendlJC C, Table E- Chemical 

007 cm2/s Diffusivity in Air Specific 

lAC Title 35, Part 742, Appendix C, Table E- Chem1cal 
0.754 unitless Henry's Law Constant Specific 

0.39 UL Water-FIIi~d Soil Porosity lAC Tille 35. Par! 742, Appendb! C. Table A, EouatJon 520 

lAC Title 35, Part 742. Appendix C, Table E- Chemical 

8.2E-06 cm2/s Diffusiv1ty in Water Specific 

0.43 UL Total Soil PorOSity lAC Title 35. Part 742, Appendi)( C. Table A. Equation $24 

u kg/L Ory Soil Bulk Density lAC Title 35. Part 742, Appendix c. Table B 

,47 Ukg Soil Water Partition Coefficient lAC Titre 35, Part 742, Appendi)( C. Table A, Equation S19 

Units Exolanation 

4.58E-06 I cm2/s !Apparent Diffusiv1ty 

NEW EPA gen-SSL-PCE.xls 



I 
I Symbol lngut Value{s) 

Cw 0.500 

I 
pb 1.5 

Kd 1.47 

Ow 0.39 

Oa 0.05 

H 0.754 I 
Symbol Outg:ut Value 

RO I 0.87 I 

I 
Symbol lnQut Value{s} 

DF I 20.00 I 
GWobj I 0.025 L 

Symbol Qutgut Value 

Cw I 0.500 L 

Symbol lngut Value{sl 

I Koc 155 

Foe 0.01 

I 
Symbol Outgut Value 

I Kd 1A7 I 

I 
Symbol lnQul Value(s) 

I n 0.43 

I 0.30 

I 
Ks 5.0 

1/(2b+3) 0.042 

Symbol OutQut Value 

Ow I 0.39 I 
I 
I 

55l Equation 517 
Compound : Tetrachloroethylene 

Equation S17 RO=Cw(Kd+((Ow+Oa*H')/pb)) 

Units 

mg/L 

kg/L 

llkg 

L/L 

Lll 

unilless 

Units 

mg/kg 

Exglanation Source 

Target Soil Leachate Concentration lAC Title 35, Part 742, Appendix C, Table A, Equation S18 

Dry Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table B 

Soil Water Partition Coefficient lAC Title 35, Part 742, Appendix C, Table A, Equation S19 

Water-Filled Soil Porosity lAC Tltle 35, Part 742, Appendix C, Table A. Equation S20 

Air-filled Soil Porosity lAC Tille 35, Part 742, Appendix C, Table A, Equalion S21 

lAC Title 35, Part 742, Appendix C, Table E- Chemical 

Henry's Law Constant Specific 

Exglanation 

!soil Component of the Groundwater Remediation Objective 

S5l Equation 518 
Compound : Tetrachloroethylene 

Equation 518 Cw-OF*Gwobj -

Units Exglanation Source 

unitless I Dilution Factor !tAC Title 35, Part 742, Appendix C, Table A, Equation S22 

mg/L I Groundwater Remediation Objective I lAC Title 35, Part 742, Appendix C, Table E 

Units Exglanation 

mg/l /rarget Soil Leachate Concentration 

55l EQUATION 519 
Compound : Tetrachloroethylene 

Equation 519 Kd=Koc"'foc 

Units ExQianation Source 

lAC Titfe 35, Part 742, Appendix C, Table E- Chemical 

Llkg Organic Carrbon Partition Coefficient Specific 

g/g Organic Carbon Content of Soil Field Measurement 

Units ExQianation 

Llkg Soil-Water Partition Coefficient 

5Sl Equation 520 
Compound : Tetrachloroethylene 

Equation 520 Ow=n"{I/Ks)"(1/2b+3) 

Units ExQianation Source 

lAC Title 35, Part 742, Appendix C, Table A, Equation S24 
L/L Total Soil Porosity or lAC Title 35, Part 742, Appendix C, Table B 

m/yr Infiltration Rate lAC Title 35, Part 742, Appendix C, Table B 

m/yr Saturated Hydraulic Conductivity lAC Tit!e 35, Part 742, Appendix C, Table K 

unitless Exponential in Equation S20 lAC Title 35, Part 742, Appendix C, Table K 

Units ExQI!;'!natlon 

l/l /water-Filled Soil Porosity 
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I 
I Symbol lnQul Value{s} 

n 0.43 

I Ow 0.39 

Symbol Outgut Value 

Oa 0.05 I 
I 

Symbol lngut Value(s} 

K 0.48 I 
i 0.23 

I 
d 7.96 

I 0.30 

L 5.0 

Symbol OutQul Value 

DF I 20.00 
I 
I 
I Symbol lnQut Value(s} 

pb I 1.50 

I. ps I 2.65 

Symbol OutQut Value 

I n I 0.43 

I 
Symbol lngut Value{s} 

da 10,0 

L 5.0 I 
I 0.30 

I K 0.48 

i 0.23 

Symbol Ou!Qut Value 

d I 7.96 I 
I. 
I 
I 

I 

I 
I 

I 

I 

. --- -------------

55L Equation 521 
Compound : Tetrachloroethylene 

Equation 821 Oa=n-Ow 

Units Exglanation Source 

lAC Title 35, Part 742, Appendix C, Table A. Equation S24 
L!L Total Soil Porosity or lAC Title 35, Part 742, Appendix C. Table B 

L/L Water-Filled Soil Porosity 
lAC Tille 35, Part 742, Appendix C, Table A. Equation S20 
or lAC Title 35, Part 742, Appendix C, Table 8 

Units Exglanation 

L!L !Air-Filled Soil Porosity 

55L Equation 522 
Compound : Tetrachloroethylene 

Equation 522 DF=1+((K•i•ct)/(I•L)) 

Units Exglanation 

m/yr Aquifer Hydraulic Conductivity 

mlm Hydraulic Gradient 

Source 

Site Specific 

Site Specific 

m Mixing Zone Depth lAC Title 35, Part 742, Appendix C. Table A, Equation S25 

m/yr Infiltration Rate 

m Source Length Parallel to Groundwater Flow 

Units ExQianation 

unitless I Dilution Factor 

55L Equation 524 
Compound : Tetrachloroethylene 

Equation S24 n="'-pblps 

Units ExQlanation 

lAC Title 35, Part 742, Appendix C, Table 8 

Site Specific 

Source 

kg/L I Dry Soil Bulk Density IJAC Title 35, Part 742, Appendix C, Table 8 

kg/L I soil Particle Density ltAC Tille 35, Part 742, Appendix C, Table 8 

Units ExQianation 

L/l I Total Soil Porosity 

55L Equation 525 
Compound : Tetrachloroethylene 

Equation $25 d=(O 0112*L "2)"0 5+da(1-e"((-L *1)/{K*I*da))) 

Units ExQianation 

m Aquifer Thickness 

m Source Length Parallel to Groundwater Flow 

mfyr Infiltration Rate 

mtyr Aquifer Hydraulic Conductivity 

m/m Hydraulic Gradient 

Units ExQianation 

m Mixing Zone Depth 

NEW EPA gen-SSL-PCE.xls 

Source 

Site Specific 

Site Specific 

lAC Title 35, Part 742, Appendix C, Table B 

Site Specific 

Site Specific 



I 
'I 

Symbol 

I 
s 

I 
pb 

I Kd 

I Ow 

H 

Oa 

Symbol 

Csat 

I 

I 
I 
I 
I 
I 

I 
I 

SSL Equation S29 
Equation for the Derivation of the Soil Saturation Limit Csat 

Compound :Tetrachloroethylene 
Equation 529 C~1=(S/pb).((Kd•pb)+Ow+(H'Oa)) 

lnout Value(s) Units Exglanation Source 

200 mg/L Solubility in Water 
lAC Title 35, Part 742, Appendix C, Table E ~ 
Chemical Specific 

1.5 kg/L Dry Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table B 

. 1.47 Ukg Soil Water Partition Coefficient 
lAC Title 35, Part 742, Appendix C, Table A, 
Equation S19 

lAC Title 35, Part 742, Appendix C, Table A, 

0.39 UL Water-Filled Soil Porosity Equation S20 or lAC Title 35, Part 742, Appendix 
C, Table B 

0.754 unitless Henry's Law Constant 
lAC Title 35, Part 742, Appendix C, I able E-
Chemical Specific 

lAC Title 35, Part 742, Appendix C, Table A, 

0.048 UL Air-filled Soil Porosity Equation S21 or lAC Title 35, Part 7 42, Appendix 
C, Table B 

OutQut Value Units ExQian2tion 

350 mg/kg Soil Saturation Limit 

NEW EPA gen-SSL-PCE.xls 
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TIER 2 REMEDIAL OBJECTIVES 

Residential, lndustriai/Commerical & Construction Worker Remedial Objectives for the Soil Ingestion and 
Inhalation Exposure Routes and Calculation of the Soil Saturation Limit Csat 

Site Name: North Suburban Cleaners 
Location: Morton Grove, Illinois 
Compound : Trichloroethylene 



-------------------
TACO Remediation Objectives Summary Table 

Compound: Trichloroethylene 

Residential Industrial/Commercial Construction Worker 

Tier 1 Tier 2 Tier 1 Tier 2 Tier 1 Tier 2 
Units 

Remediation Remediation Remediation Remediation Remediation Remediation 

Objective Objective Objective Objective Objective Objective 

Soil Ingestion Exposure Route 58.0 58.2 520 520 1200 11291 mg/kg 

Soil Inhalation Exposure Route 5.0 110 8.9 210 12.0 295 mg/kg 

Soil Component of the Groundwater Ingestion Route 0.06 0.92 0.06 0.92 0.06 0.92 mg/kg 

Tier 1 Tier 2 
Remediation Remediation 

Objective Objective Units 
I 

!Soil Saturation Limit (Csat) 1300 2026 - !11!Likg_ ---~------- ----- ·-

Total Organic 
Carbon Units 

Soil AJtenuatio~ Capacity 9467 - _mg/kg 

NEW EPA gen-SSL-TCE.xls 
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SUMMARY OF INPUT PARAMETERS FOR THE SSL EQUATIONS 

Residential, lndustrial/Commerical & Construction Worker Remedial Objectives for the Soil Ingestion and Inhalation Exposure Routes 
and Calculation of the Soil Saturation Limit Csat 

11(2b+3) 
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Site Name: North Suburban Cleaners 
Location: Morton Grove, Illinois 
Compound :Trichloroethylene 

uMiess ExpOnential on Equaloon 520 

Averagtng Time Ia< Can:onogens 

., 
Target Sotlleacllale Ccincentrabon 

mpll<fl 

ExpOsure DuratiOn lor Ingestion of Carcmogens 

,, ExpOsure Duration tor 11"\halation ol Ca<en">ogens 

lAC Tille 35, Pan 742, Appendix C. Tatlle K 

lAC Tille 35, Pan 742. Appen!lox C. Table 8 

lAC TtHe 35, f'an 742, Appelldtx C, Table 8 

lAC TlliA 35, F>art 742, Append ox C, Table A, 
Equat.on s1e 

lAC Tolle 35, Part 742, Append•x C. Table A. 
Equation 529 

lAC T1lle 35. P311 742, AppendiX C. Table 8 

lAC Tille 35. Part 742. Appendix C. Table B 

,, Exposure Duration lor D~rect lngeSIIOn ol Groundwater lAC T•lla 35, Part 742. Appendix C. Ta~e 8 

ExpOsure Frequency 

"' Organi~ Carbon Content of So•\ 

Mi~ing Zone Depth 

Aqu•ler Thickness 

un1ttes~ Dilution Factor 

mg/L Grourldwater Remediation Objetl""' 

(mg-yrV(i<!J-d) Age Adjusted Soil lngest•on Fador lor Can::inogens 

mgld So•tln~estion Rate 

Ud Dailty Water tngest1on Rate 

mJyr Aqu•ler Hydraulic Co.-.:tuclivlly 

umtless Henry"s Law Constant 

mlm Hydraulic Grachent 

mlyr lnliltrahon Rate 

Ul<g Organic Canbon Pal1itlon Coelhoent 

m/yr Saturated H)'draulic Conducl•,.,ty 

Source Length Parallel to Gmufldwater Flow 

LIL Total Soli Porosity 

LlL Air-tilled So•l ~rosily 

l.Jl Water-F1ffed So1l Pros1ty 

kgll. Dry Soil Bulk Density 

kg/L Soil Part1cle Dens•ty 

mgll_ Solulllh!y in Water 

(ugtm3)"·1 lnhala110n Unll R1sk Factor 

ExpOSure Interval 

un•Uess Target Cancer Risk 

m31kg Volatitiz.alion Factor 

mJikg VolallllzatiOn Factor <ld1usted lor Ag•tat.on 

(mglkg-tl)"-1 Oral Slope Factor 

rnls Mean Annual W•ndspeed 

rnls Equwalenl Thres~cld Value cl W1ndspeed al 7m 

unilless Function dependent on Um!Ut 

unitless Fract10n ol V~alall\lll Cover 

(g-m2-s)l(kglm3) 

IP·m2-s)l(~g/m3) 

cm21s Apparent D•llusi~•ty 

cm2/s D•llus•v1ty in Alf 

cm2/s DIIIUsMly in Water 

lAC Tille 35. Pan 742, AppendiX C. Table B 

lAC Tille 35. Part 742. AppendiX C. Tabla A. 
EquatiOn S25 

Site Specific 

lAC Title 35. Part 742. Appendix C. Table A. 
Equation S22 

lAC T~W. 35. Part 742, AppendiX C. Ta~a E 

lAC T•Ue 35, Part 742. Appendix C. Table 8 

lAC Title 35, Part 742. Appendix C. Ta~e B 

lAC T1lle 35. Pan 742, Appendl~ C. Ta~e B 

S•te Spedl•c 

lAC Tille 35. Pan 742, Append•x C. Table E • 
Chemical Spec1I1C 

S•te SpeCifiC 

lAC Title 35. Part 742. AppendiX C. Table B 

lAC T1Ue 35. Part 742. klpendl>c C. Ta~e A. 
EquatiOn S19 

lAC Title 35. Part 742. Appendix C. Table E­
Chemical Spec•lic 

lAC T1tle 35, Par! 742. AppenD~:< C, Table){ 

Site Spee~l•c 

lAC T,t_, 35. Part 742. APP<Ir.dix C. Tabla A, 
EquatiOn S24 

lAC Title 35. Pa~ 742. Appomd•x C. Tab-. A. 
Equat•on $2 1 

lAC T1lle 35, Pa11 742, AppendiX C. Table A, 
Equat1on S20 

lAC TU~ 35. Part 742. Append!~ C. Ta~e B 

lAC Tl!le 35, Pan 742. Appernl""' c. Table a 

lAC TUie 35. Pal1 742. AppendiX C. Tabla E­
cnemical Soec•llc 

ToXICOIOQLC'J;I-$peclliC 

lAC T1lle 35, Part 742. ApptmdiXC. Table B 

lAC Tule 35, Part 742. AppendiX C. Ta~e B 

lAC Title 35, Part 742. Append"' C, Table A. 
Equat1M 56 
lAC Title 35. Part 742. Appendix C. Table A, 
EQuat'o.n S9 

Toxicotogicai-Spactl•c 

lAC Title 35. Pa~ 742, Append'" C. Table B 

lAC T1tle 35, Pa11 742. Apl)end•x C. Table 8 

lAC T11~ 35. Pan 742, AppendiX C, Table 8 

lAC Title 35. Pan 742, Append"' C, Table a or S•te 
Spac•l•c 

lAC Title 35, Part 742. Append•x C. Table A, 
EquatiOn S10 

lAC T•tle 35. Pan 742. Append~< C. Table E. 
Chem•cal Spec1I1C 

lAC Tdt.; 35, Pa-tl 742, AppendLX C. TaOie E­
Chem1ca15pec•l•c 
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I 
ln():ul Vi;!IU!:{S} 

Symbol Residen\lal Tndu~trial/~ommen:ial 
I 

TR I.OE-06 1.0E-06 

I A To 70 70 

SFo 1.10E-02 1.10E-02 

EF 350 250 

ED 2S 

IFsoil-adj '" I 
IRsoil 200 50 

BW 70 70 

Symbol Out[!UI V;!I!Jfl 

RO I 56.2 I 520 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

S5L Equation 52 and 53 
Compound: Trichloroethylene 

Equation S2 RO=(TR'ATc'365)1(SFo'1D"-6'EF'IRsoll·adj) 

qua on : ' 0 '"' E 53 RO (TR'BW'AT "365)/(SJ: "10"-6"EF"EO'IR '1) 

Con~lru!;liQn Wor1<.er ~ Explanation 

1 OE-06 unrtless Target Cancer Risk 

70 yc Aver.;~gtng Time for C3rc1nogens 

1.10E 02 (mg/\(g-df-1 Oral Slope Factor 

30 "''' Exposure Frequency 

1 "' Exposure Durat10n for Ingestion of Carcinogens 

Age Adjusted Soil Ingestion FactDr for 
(mg-yr)l(kg-d) Carcinogens 

480 mgid Soil Ingestion Rate 

70 kg Body Weight 

~ ~ 

11291 I mglkg ]Soli Ingestion Remediation Objective 

Equations S2-S3 

Source 

lAC T1t1e 35, Part742. Appendr~ C, Table B 

lAC Tille 35, Part 742, Appendrx C. Table B 

T oxicologicai-Specific 

lAC Title 35, Part 742, Appendix C, Table 8 

lAC Title 35, Part 742, Appendix C. Table B 

lAC Title 35, Part 742, Appendrx C, Table B 

lAC Title 35, Part 742, Appendix C, Table B 

lAC Title 35, Part 742, Appendi~ c. Table 8 



I 
I ~ 

TR 

I 
A To 

URF 

EF 

ED 

VF 

VF' 

~ol 

RO I 
I 
I ~ 

0/C 

D• 

I 
T 

Pb 

Symbol 

I 
VF 

VF' 

I 
~ol 

a. 

Di I 
H 

I Ow 

Ow 

" ,, 
Kd I 

Svmbol 

I 
D• 

I 
I 
I 
I 
I 

-------------------------- - -

ff'I():UI Vji!IU'iJ(S} 

Residential lndystnai/Commercial 

\.OE-06 t.OE-06 

70 70 

l.7E-06 L7E-06 

350 250 

JO 25 

7_67E,.04 B.72E+04 

OutQut Valu!l 

I 110 I 210 I 

lngut Vai!J!l!::il 

~identiat lndu~triati!';;:Qmmerclal 

6.8SE+01 8.5BE+01 

2.67E-06 2.67E-06 

9.50E+Oil 7.90E+-DB 

1.5 L5 

QuiQUI Value 

I 76703 I 87227 I 
I I I 

lnpl,ll Vi;!luei~l 

ResiderHia/ lnduslriai/Comm(;trCial 

0 05 0.05 

0.08 OOB 

0.422 0.422 

0.39 0.39 

9.1E-06 9 1E-06 

0.43 0.43 

1.5{) 1.5 

1.57 1.57 

0Ul!JUI Vi:!1Ue 

I 2.67E-06 I 2.67E·06 I 

'"' " 

5SL Equation 56 and 57 
Compound : Trichloroethylene 

Equation 56 RO=(TR'ATc'3f35)/(URF'1000'EF'E0'(1NF)) 

E Ho 57 R0'"(TR'ATc'3()5)/(URF'1tlOO'Ef'E0'(1Nf:')) 

Con~truo;liQn WQrl<er lJ.ni.!§. ExplarJation 

1.0E-06 unitless Target Cancer Risk 

10 ,, Averaging Time for Carcinogens 

1.7E-06 {uQ}m3)~-t Inhalation Unit Risk Factor 

JO d/yr Exposure Frequency 

1 " Exposure Duration for Inhalation of Carcinogens 

5.B9E+-03 m3fkg Volatilization Factor 

5.B9E+02 m3illg Volatilization Factor adjusted for Agitation 

Units ~ 

295 I mglkg fSoillnhatation Remedlation Objective 

S5L Equation SS and 59 
Compound :Trichloroethylene 

Equation 58 VF=(QIC)'((3.14'0a'T)A.5/(2"pb'Oa))'10A-4 

Equati<m 9 = 1 S VF' VFI 0 

Construction Worko:!r Units Explanation 

8.58E+{)1 

2.67E-06 

3.60E+OB 

1.5 

5668 

589 

Inverse of mean concentration allhe center of a 
{g-m2-SV(kglm3) square source (for VF equalions) 

cm21s Apparent Oiflusivity 

' Exposure lll!e!Val 

kg/L Dry Soil Bulk Density 

~ Exolanaliqn 

I mgA3/kg I volatilization Factor 

I mgAJlkg lvolatiliz:ation Factor adjusted for agitation 

S5l Equation 510 
Compound : Trichloroethylene 

Source 

lAC Title 35, Part 742, Appendix C, Table B 

lAC Title 35, Part 742. Appendi" C, TableS 

T OlliCOiogicai-Speclfic 

lAC Ttlle 35, Part 742, AppendiJ< C, Table B 

lAC Title 35, Part 742. Appendix C, TableS 

lAC Tille 35, Part 742. Appendix C. Table A. Equation 58 

lAC nue 35, Part 742, Appendix C, Table A, Equation 59 

~ 

lAC Tille 35, Part 74"2, Appendix C. Table B 

lAC T1lle 35, Part 74"2, Appendix C. Table A, Equation S10 

JAC Title 35, Part 74"2, Appendix C. Table B 

lAC Title 35. Part 74"2. Appendix C, Table B 

Equation S10 Oa"' {(!QaA3 33"0i'H')+(Ow"3 33'0w))fnA2)+(11((pb'Kd)+Qw+(Qa'H')) 

constrnct1on WO/ker Uni!S ExQ!anation ~ 

0.05 LIL Air-filled Soil Porosity lAC Tttte 35. Part 74"2, Appendix C. Table A. Equation S21 

lAC Title 35, Part 742. Appendix C, Table E- Chemical 
0.08 cm21s Oiflusivity in Air Spec1fit 

lAC Title 35. Part 742. Appendix C. Table E. Cl1emicat 

0.422 un1ttess Henry's Law Constant Specific 

0.39 LIL Water-Filled Soil Pros1ty lAC Tille 35. Part 742, Appendix C, Table A, Equalion $20 

lAC T'lle 35. Part 742, AppenClix C. Table E ·Chemical 
9.1E-06 cm21s Oiffusivity In Water Specific 

0.'13 UL Total Soil Porosity lAC Title 35. Part 742. Appendix C. Table A. Equation S24 

15 kgll Dry Soil Bulk Density lAC Tille 35, Part 742, Appendix C. TableB 

1.57 Ukg Soil Water Partition Coefficient lAC T1tle 35, Part 742. Appendi~ C, Table A. Equation S19 

!.l!!i!§ Explanation 

2.67E-06 I cm2/s ]Apparent Oiffusiv1ty 

Equations 86-810 
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Symbol 

Cw 

pb 

Kd 

Ow 

Oa 

H 

Symbol 

RO 

Symbol 

OF 

GWobj 

Symbol 

Cw 

Symbol 

Koc 

Foe 

Symbol 

Kd 

Symbol 

n 

I 

Ks 

1/(2b+3) 

Symbol 

Ow 

tn~ut Value{s} 

0.500 

1.5 

1.57 

0.39 

0.05 

0.422 

Outg:ut Value 

0.92 I 

lngut Value(s) 

20.00 I 
0.025 I 

Outg:ut Value 

I 0.500 I 

lngut Value(s) 

166 

0.01 

Outgut Valu§ 

1.57 I 

lng:ut Value{s) 

0.43 

0.30 

5.0 

0.042 

OutQut Value 

0.39 

55L Equation 517 
Compound : Trichloroethylene 

Equation 817 RO-Cw(Kd+((Ow+Oa*H')/pb)) -
Units ExQlanation Source 

mgll Target Soil leachate Concentration lAC Title 35, Part 742, Appendix C, Table A, Equation 518 

kg/L Dry Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table B 

L/kg Soil Water Partit1on Coefficient lAC Title 35, Part 742, Appendix C, Table A, Equation 519 

Lll Water~Filled Soil Prosily lAC Title 35, Part 742, Appendix C, Table A, Equation 520 

L/L Air~filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation 521 

lAC Tille 35, Part 742, Appendix C, Table E ·Chemical 

unitless Henry's Law Constant Specific 

Units Exgtanation 

mg/kg I soil Component of the Groundwater Remediation Objective 

55L Equation 518 
Compound : Trichloroethylene 

Equation 816 Cw=-DF*Gwobj 

Units Exglanation Source 

unittess I Dilution Factor I lAC Title 35, Part 742, Appendix C, Table A, Equation S22 

mg/L I Groundwater Remediation Objective I lAC Title 35, Part 742, Appendix C, Table E 

Units Exglanation 

mg/L I Target Soil Leachate Concentration 

5SL EQUATION 519 
Compound : Trichloroethylene 

Equation 819 Kd=Koc*foc 

Units 

Ukg 

gig 

Units 

Llkg 

Exglanatlon Source 

lAC Title 35, Part 742, Appendix C, Table E ·Chemical 

Organic Carrbon Partition Coefficient Specific 

Organic Carbon Content of Soil Field Measurement 

Exglanation 

Soi1·Water Partition Coefficient 

S5L Equation 520 
Compound : Trichloroethylene 

Equation S20 Ow-n*(I/Ks)"'(1/2b+3) -

Units Exglanation Source 

lAC Title 35, Part 742, Appendix C, Table A, Equation S24 
LIL Total Soil Porosity or lAC Title 35, Part 742, Appendix C, Table 8 

mlyr Infiltration Rate lAC Title 35, Part 742, Appendix C, Table 8 

mtyr Saturated Hydraulic Conductivity lAC Title 35, Part 742, Appendix C. Table K 

unitless Exponential in Equation S20 lAC Title 35, Part 742, Appendix C, Table K 

Units ExQianation 

UL lwater·Filled Soil Porosity 

Equations 817-822, 824-825 
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Symbol Jngut Value(s) 

n 0.43 

Ow 0.39 

Symbol Outgut Value 

Oa 0.05 

Symbol 1n12u1 Value(s} 

K 0.48 

i 0.23 

d 7.96 

I 0.30 

L 5.0 

Symbol Outgut Velue 

DF I 20.00 I 

Symbol lngut Value(s) 

pb I 1.50 I 
ps I 2.65 I 

Symbol Outgut Value 

n L 0.43 l 

Symbol lngl,!t VS!Iue(s} 

da 10.0 

L 5.0 

I 0.30 

K 0.48 

i 0.23 

Symbol OutQul Value 

d 7.96 

S5L Equation 521 
Compound : Trichloroethylene 

Equation 521 Oa=n-Ow 

Units ExQlan@tion Source 

lAC Title 35, Part 742, Appendix C. Table A, Equation S24 
LIL Total Soil Porosity or lAC Title 35, Part 742, Appendix C, Table 8 

LIL Water-Filled Soil Porosity 
lAC Title 35, Part 742, Appendix C, Table A.-Equation 520 
or lAC Title 35, Part 742, Appendix C, Table B, 

Units Exglanation 

LIL !Air-Filled Soil Porosity 

5SL Equation 522 
Compound : Trichloroethylene 

Equation 522 DF=1+((K*i*d)/{J*l)) 

Unils Exglanation 

m/yr Aquifer Hydraulic Conductivity 

m/m Hydraulic Gradient 

Source 

Site Specific 

Site Specific 

m Mixing Zone Depth lAC Title 35, Part 742, Appendix C, Table A, Equation S25 

m/yr Infiltration Rate 

m Source Length Parallel to Groundwater Flow 

Units Exglanation 

unitless !Dilution Factor 

55L Equation 524 
Compound : Trichloroethylene 

Equation S24 n=1-pb/ps 

Units ExQI§nation 

lAC Title 35, Part 742, Appendix C, Table 8 

Site Specific 

. Source 

kg/L 1 Dry Soil Bulk Density jlAC Title 35, Part 742, Appendix C, Table B 

kg/L Jsoi\ Particle Density JtAC Title 35, Part 742, Appendix C. Table B 

Units Exglanation 

Lll jTotal SoU Porosity 

SSL Equation 525 
Compound : Trichloroethylene 

Equation 525 d=(O 0112"L"2)"0 5+da(1-e"((-L"I)/{K"I*da))) 

Units Exglanation 

m Aquifer Thickness 

m Source Length Parallel to Groundwater Flow 

m/yr Infiltration Rate 

m/yr Aquifer Hydraulic Conductivity 

m/m Hydraulic Gradient 

Units Exglanation 

m I Mixing Zone Depth 

Equations S17-S22, S24-S25 

Source 

Site Specific 

Site Specific 

lAC Title 35, Part 742, Appendix c. Table B 

Site Specific 

Site Specific 
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Symbol 

s 

pb 

Kd 

Ow 

H 

Oa 

Symbol 

Csat 

SSL Equation S29 
Equation for the Derivation of the Soil Saturation Limit Csat 

Compound : Trichloroethylene 
Equation 529 C,,.=(S/pb)'((Kd'pb)+Ow+(H'Oa)) 

ln12ut Value{s} Units Exglanation Source 

1100 mg/L Solubility in Water 
lAC Title 35, Part 742, Appendix C, Table E-
Chemical Specific 

1.5 kg/L Dry Soil Bulk Density lAC Titre 35, Part 742, Appendix C, Table B 

1.57 Ukg Soil Water Partition Coefficient 
lAC Title 35. Part 742, Appendix C, Table A, 
Equation S19 

lAC Title 35, Part 742, Appendix C, Table A, 
0.39 UL Water-Filled Soil Porosity Equation S20 or lAC Title 35. Part 742, Appendix 

C, Table 8 

0.422 unitless Henry's law Constant 
lAC Title 35, Part 742, Appendix C, Table E-
Chemical Specific 

lAC Title 35, Part 742, Appendix C, Table A, 
0.048 UL Air-filled Soil Porosity Equation S21 or lAC Title 35, Part 742, Appendix 

C, Table B 

0UtQUt Value Units ExQlanation 

2026 mglkg Soil Saturation Limit 

Equations S29 
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TIER 2 REMEDIAL OBJECTIVES 
Residential, lndustriai/Commerical & Construction Worker Remedial Objectives for the Soil Ingestion and Inhalation 

Exposure Routes and Calculation of the Soil Saturation Limit Csat 
Site Name: North Suburban Cleaners 

Location: Morton Grove, Illinois 
Compound : Cis-1 ,2-Dichloroethene 



-------------------
TACO Remediation Objectives Summary Table 

Compound : Cis-1 ,2-Dichloroethene 

Soil Saturation Limit (Csat) I 

Soil Attenuation Capacity I 

Tier 1 
Remediation 

Tier 1 
Remediation 

Objective 

240 

Total Organic 

Carbon 

9467 

Tier 2 

Tier 2 
Remediation 

Objective Units 

2086 mglk:g 

Units 

mglk:g 

~ Toxilogical data is not available at this time to assess this exposure route 

Units 
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SUMMARY Of INPUT PARAMETERS FOR THE SSL EQUATIONS 

Residential, lndustriai/Commerical & Construction Worker Remedial Objectives for the Soil ingestion and Inhalation Exposure Routes 
and Calculation of the Soil Saturation Limit Csat 

lnmn Val11el§l 

~ REt !1l In lnii!Com tl Co I lirtW 

tl(2b+J) 0042 0042 0042 

ew 

Cw 4.00 4.00 ~.00 

'"' 2085 2085 

" 
'0 

'" '" 
'" 0009S 

•.o 

,. '" 10_0 10.0 

20 00 20.00 20.00 

GWobi """ 0200 0>00 

tFsoN•dj '" 
IRSOII '" '"' 

'·' , 0 

' 0.46000 0 46000 0 48000 

H 0.167 0 167 

02300 02300 

0.30 000 

0.34 '·" "' 

'" '" "' '" 

Q_4J "'' 
o. "' "' 

,,. ,, "" 
'' , ' 

"' '" '" '" 
3500 "'" 3500 

9 SE+Oa 7 9E~OS 3 6E+06 

1 OQ!;..Q6 l.OOE-00 I OOE-06 

7.31(+04 a 31E+04 5 61E+03 

S 61E•02 

S'o 5 20E-<l2 5 20E·02 520E-02 

Um '" .. 9 '" 
11.32 II 32 

000 900 900 

OIC B5BE+01 

9 0BE+01 a_58E•01 8 58E+01 

2 94E.Q6 2.94E-06 

7 20E-02 7 20E-tl2 7.20E·02 

a 2oE-06 B 20E·06 

Site Name: North Suburban Cleaners 
Location:Morton Grove, Illinois 

Compound : Cls-1 ,2-Dichloroethene 

Ex n 11 n 

unrlless Exponential m EquaiVn 520 

Averagoog Tome lor Carcinogens 

Boc:ryWeoght 

mg< Tarpel Sclilleachate Concentration 

Soli Saturatoon Concentration 

Expesure Duration lor lnhalaloon or Carcont)Qens 

,, ' 

lAC Tula 35, Pan 742. Append•~ C, Table K 

lAC Title 35, Pan 742. Appendo~ C. lable El 

lAC nue 35, Part 742, Appendi• C. Tabla El 

lAC Tille 35, Pai! 742, Apper.c:hx C, UbJe A, 
EquatiOn SIB 

lAC Totle 35, Part 742. Appendox C. Table A, 
Equation 529 

lAC TtiJe 35, Pan 742, Appendtx C, Table B 

EJ<J)Owre Durallnn lor D•rect lnge~\ion of Ground .. ,.l~r lAC Totle J::i, Part 742, Appendox C. TabJe B 

EJ<POSure frequency 

Mi><ill!l 2one Depth 

AQuolar Th>CI<ness 

vnrlless D•lution Factor 

.,._ Groundwatar Remed•~tkm Objedive 

mgld Soillngeslton Rate 

u. Daolty Water Ingestion Rate 

mlyr AQuifer Hydraultc ConduCitVIIy 

unilless .,. Hydraulic Gri3d•enl 

lnltllralion Rate 

u<o 

01'\)amc Carrtx>n Partition Cootoltocienl 

m Source Lengtn Parallel to Gro~ndwater Flow 

Total Sod Porosity 

Air-filled Sotl Porost!y 

Water-F1IIed Sool Porost!y 

Sool PMocle Oenstty 

Solubtlt!y in Water 

(ug/m3)"·1 lnhalatoon Unot Rosk Factor 

Expesure Interval 

uMless 

mJJ~g Volattlizatl()n Factor 

Oral Stope Factor 

Mean Annual Wondspeed 

Equivalent Threshold Value or Wondspeed at 7m 

cm21s Apparent Doflustl"!y 

D•ffusivdy tn Air 

cm21s Dolfusivo!y on Water 

SSL 

lAC Tille 35, Pan 742. Append'" C, Table B 

lAC Tttle 35, Pan 742, Appendtx C. Tat:>le A, 
Equation 525 

lAC Tille 35, Part 742, Appendix C. Table A, 
EquatOon 522 

lAC Tolle 35, Part 742, Appendrx C, TaiJje E 

lAC Tttle 35. Pan 742, AppendiX C. TabJe 8 

lAC Tnle 35, Pan 742, Appendix C. TabJe 8 

Sote Spectftc 

lAC Tille 35, Part 742, Appendtx C, Table E­
Chemtcal Speco!tc 

lAC Tille 35, Part 742, Appendrx C. TabJe B 

lAC Tolle 35, PM 742, Appendrx C, Table A, 
Equation 519 

lAC Tolle 35, Pan 742, AppendiX C, Table E­
Chemical Specdtc 

lAC Tolle 35. P<!rt 742, Appendtx C, Table K 

1:AC Tttte 35. Part 742. Append•~ c. Table A. 
jEQuahon 524 

IA.C hie 35,Part 742. ~<l<li<C. T3ble /1.. 
Equalton 521 

lAC ToUe 35. Part 742. Append'" C. hbi<! A. 
Equatoon 520 

lAC 1>\le JS, Par! 742, Appendix C. "'fable 8 

lAC Tolle 3$. Part 742. Appendtx C. Table B 

lAC Hie 35, Part 742,~nd<xC, Tat.le E· 
Chemocal Specthc 

ToXJCO!ogtcai·Specoftc 

lAC Tolle 35, Pan 742, Append"' C, Table B 

lAC T<tle 35, Pa<t 742, Append<~ C, 1anle B 

(~Q:!·,~~ ;s8 Pan 742. Appendix c. Table A 

~~'1:;,•0~~ ~Sg Pan 742, Appendox C. Table A, 

TOXtCOiogocal-$pec.foc 

lAC Tille 35, Part 742, Aopendox C. Table B 

lAC lotte 35, PM 742. Append~< C, Table 8 

lAC Ti\\e 35, Pill't 142, Append\~ C. Table B 

lAC Toile 35, Pan 742, Aope<'dix C. Tab4e B or Sote 
Spec the 



I 
ln~;~yt Val!.!~{§} 

Symbol Residential lndustnai/Commerclal 
II 

TR \.OE-06 t.OE-06 

I A To 70 70 

SFo 5.20E-02 5.20E-02 

EF 350 250 

ED 25 

IFsOil-adj 114 

IRsoil 200 50 

BW 70 70 

Symbol QutQul Value 

RO I 12.3 I 110 I 

I 
I 
I 
II 

I 
I. 
I 
I 
I 

SSL Equation S2 and 53 
Compound : Cis-1,2-Dichloroethene 

Equation 52 RO .. (TR"ATc'365)/(SFo'10"-6"EF"IRsoll-adj) 

qua 10n . ' ' " E f $3 RO (TR"BW"AT "365)/(SF "10" 6'EF'ED"IR II) 

CQnstruction Worngr ~ ~ 

\.OE-06 uni\less Target Cancer Risk 

70 Y' Aver.~ging Time for Carcinogens 

5.20E-02 (mg/kg-dt-t Oral Slope Factor 

30 dly' Exposure Frequency 

1 ,, Exposure Duration for Ingestion of Carcinogens 

Age Adjusted Soil ingestion Factor lor 

(mg-yr)r'(kg-d) Carcinogens 

480 mgld Soillngest1on Rate 

70 kg Body Weight 

Units E!<planation 

2366 I mglkg !Soillngl'lstion Remediation Objective 

Equaticns S2-S3 

Source 

lAC Title 35. Part 742, Appendix C. Table B 

lAC Tille 35, Part 742, Appendix C. Table B 

T oxicologicai-Specilic 

lAC Tille 35, Part 742, Appendix C, Table B 

lAC Title 35, Par\742, Appendix C. Table B 

lAC Title 35, Part 742, Appendix C, TatJ/eB 

lAC Title 35, Part742. Appendi!< C. Table B 

lAC Title 35, Part 742, Appendi!< C, Table a 



I 
i 

II 
Syrnoot 

TR 

ATe 

URF 

EF 

I, 
EO 
VF 

VF' 

I 
S;rmbol 

RO l 

I. 
I Symbol 

OIC 

Da 

I, T 

pb 

Syn1bat 

I 
VF I 
VF' I 

I 
Symbol 

I 0> 

O• 

H 

I Ow 

Dw 

" 

I 
pb 

Kd 

Symbol 

I 
0> I 

I 
I. 
I 
I, 
I 

---------------------------------------------------------------------------------------------------------- ----

lnglJI V;!l!.!e{§} 

Residential '" u trial/ mm rei I 

1.0E.06 1.0E-Q6 

70 70 

NA NA 

350 250 

30 25 

7.31E+04 8.31E+04 

Outgut Value 

#OIV/0! I #OIV/01 I 

',Og!.!t VaiU!i:(S} 

Residential lndu ·ave mme ial 

6.88E+01 8.58E+01 

2.94E-06 2.94E-06 

9.50E+OB 7.90E+08 

1.5 1.5 

Out ut Value 

73099 I 63126 I 
I 

ln[;!yt VatueJs) 

Residenlial lnduslrlaVCQmmert:ial 

0.05 0.05 

0.07 0.07 

0 167 0 167 

"' 0.38 

S.2E·06 8.2E-06 

0.4:3 0.43 

1.50 1.5 

0.34 0.34 

Qutgut Valu@ 

2.94E-06 I 2.94E-06 I 

55L Equation 56 and 57 
Compound: Cis~1,2~0ichloroethene 

Equation 56 RO,.(TR"ATc'365)/(URF'1000'EF*ED'(1NF)) 

Equation 57 RO=(TR"Aic'365}/(URF'1000"EF'E0•(1NF'}) 

Construct1m1 Wof1(er n1ts Explanat•ol"\ 

t.OE-06 uni\less Target Cancer Risk 

70 Y' Averaging Time for Carcn1ogens 

NA {ug/m3)"-1 Inhalation Unit Risk Factor 

30 dlyr Exposure Frequency 

1 ,, Expo$ure Dur.~tion for Inhalation of Carc.nogens 

5.61E+03 m31kg Vo\a\i!ization Factor 

5.6lE+02 m31kg Volatilization Factor adjusted for Agitation 

Uruts E~planation 

#OIV/0! I mglkg JSoil Inhalation Remediation Objective 

SSL Equation 58 and 59 
Compound : Cis~1,2-Dichloroethene 

Equatjon SB VF='(QIC)'((3.14'0a'Tj ... 5/{2'pb'Oa)I"I0~'-4 

EquaUon S9 VF'=VFIIO 

r.onstru lion W " ' lJ!ill§_ Explanation 

Inverse of me<~n concentration at tM center of a 
8.58E+Ot {g-m2-s)l(kg/m3) square source {for VF equations) 

2.94E-OB r:m21s Apparem DJflusivily 

3-.50E+06 ' Exposure Interval 

1.5 k{<JL Dry Sail Bulk Density 

Urllis Explanation 

5612 I mg .. 3tllg !votatillzat•on factor 

561 I mg .. 3!kg \votafilization Factor adjusted for <~gilatlon 

5SL Equation 510 
Compound : Cis~1,2-0ichloroethene 

lAC Title 35. Part 742. Appendix C, Table B 

lAC Title 35, Part 742., Appendix C. lab\(! B 

T oxicotogicai-Speciflc 

tAC Tille 35, Part 742, Appendix C, TableB 

lAC Title 35. Part 742. Appendix C, Ta b\e B 

lAC Title 35, Part 742, Appendix C, Table A, 

lAC Title 35, Part 742. Appendix C, Table A, 

~ 

Equation S8 

Equation 59 

lAC Title 35, Part 742, Appendix C, Ta bleB 

lAC TiUe 35, Part 742. Appendix C, Table A. Equation S10 

bleB lAC Tille 35, Part 742, Appendix C. Ta 

lAC TiUe 3-5, Part742, Appendix C, Ta 

Equation 510 Da= (1(0a"3.33'0I•H•)+{Ow"3.33'Dw})/n"2)+(1/l(pb'Kd)+Ow+{Oa•H')) 

QQnstru~tion Worker Units ExplanatiDn 

0.05 UL Air-filled Soil Porosity 

0.07 cm2/s Oilfusivit)l in Air 

0 167 1.miUess Henl)"s Law COflstanl 

0.38 L!L Water-F111ea Sod Porosity 

8 2E-06 cm2/s 01flusivity in Willer 

0.43 UL Total S011 Porosity 

1.5 kgiL Ory Soil Sulk Density 

0.34 Ukg Soil Water Partttion Coefficient 

UDl\a Explanation 

2.94E-06 I cm21s !Apparent Oilfusivity 

Equations S6-S10 

""""" lAC Title 35, Part 742, Appendix C, Table A. E~uation S21 

·Chemical lAC T1tle 35, Part 742, Appendix C. Table E 
Specific 

lAC Title :35, Part 742, Append•x C, Table E -Chemical 
Specjfic 

lAC TWeJS, Part742. Appendix C, Table A, EquaUon 520 

-Chemica\ lAC Title 35, Part 74<!. Appendix C. Table E 
Specific 

lAC Tille 35, Part 742, AppeMix C, Table A. Equation 524 

bleB lAC Tille 35, Part 742, Appendix C. Ta 

lAC T•tle 35, Part 742, Appendix C. TO!ble A. Equa~on S19 
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Symbol Input Va\uels) 

Cw 4.000 

pb 1.5 

Kd 0.34 

Ow 0.38 

Oa 0.05 

H 0.167 

Symbol Out~ut Value 

RO I 2.38 I 

Symbol lnQut Value(s} 

OF I 20.00 I 
GWobj 0.200 

Symbol OuiQut Value 

Cw 4.000 I 

Symbol lnQut Value(s) 

Koc 36 

Foc 0.01 

Symbol OuiQUI Value 

Kd 0.34 I 

Symbol lnQ:ut V;;:!lue{s) 

n 0.43 

I 0.30 

Ks 5.0 

11(2b+3) 0.042 

Symbol 0U{QU{ Value 

Ow 0.38 

SSL Equation S17 
Compound: Cis-1,2-Dichloroethene 

Equation S17 RO=:Cw(Kd+{(Ow+Oa*H')/pb)) 

Units Explanation Source 

mg/l Target Soil leachate Concentration lAC Title 35, Part 742, Appendix C, Table A. Equation S18 

kg/L Dry Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table B 

L/kg Soil Water Partition Coefficient lAC Title 35, Part 742, Appendix C, Table A, Equation S19 

L!L Water~Filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S20 

L!L Air~fil\ed Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S21 

lAC Title 35, Part 742, Appendix C, Table E ·Chemical 
unitless Henry's Law Constant Specific 

Units Exg\anation 

mg/kg Jsoil Component of the Groundwater Remediation Objective 

SSL Equation S18 
Compound : Cis-1,2-Dichloroethene 

Equation S18 Cw=DF*Gwobj 

Units ExQianation Source 

unitless I Dilution Factor I lAC Title 35, Part 742, Appendix C, Table A, Equation S22 

mg/L Groundwater Remediation Objective I lAC Title 35, Part 742, Appendix C, Table E 

Units !;xQianation 

mg/L !Target Soil Leachate Concentration 

SSL EQUATION 519 
Compound : Cis-1 ,2-Dichloroethene 

Equation 519 Kd=Koc*foc 

Units Exglanation Source 

lAC Title 35. Part 742. Appendix C, Table E- Chemical 

L!kg Organic Carrbon Partition Coefficient Specific 

gig Organic Carbon Content of Soil Field Measurement 

Units ExQlanation 

Llkg Soil-Water Partition Coefficient 

SSL Equation S20 
Compound : Cis-1 ,2-Dichloroethene 

Equation S20 Ow=n*{lfKs)"{1/2b+3) 

Units ExQianatlon Source 

lAC Iitie 35. Part 742, Appendix C, Table A, Equation S24 
L!L Total Soil Porosity or lAC Tille 35, Part 742, Appendix C, Table B 

mfyr Infiltration Rate lAC Title 35, Part 742, Appendix C, Table B 

mlyc Saturated Hydraulic Conductivity lAC Title 35, Part 742, App<!ndix C, Table K 

unitless Exponential in Equation S20 lAC Tille 35, Part 742, Appendix C. Table K 

Units Exglanation 

L/L Jwater-Fil\ed Soil Porosity 

Equations S 17 -S22, S24-S25 
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Symbol lnQut Value{s) 

n 0.43 

Ow 0.38 

Symbol Outgut Value 

Oa I 0.05 -' 

Symbol lngut Value{s) 

K 0.48 

i 0~23 

d 7~96 

I 0~30 

L 5~0 

~ OutQut Value 

OF 20.00 I 

Symbol lnQut Value{s) 

pb I 1.50 I 
ps I 2.65 I 

Symbol OutQul Value 

n I 0.43 I 

Symbol lnQut Va!ue{s) 

da 10.0 

L 5.0 

I 0.30 

K 0.48 

i 0~23 

Symbol Out(;!Ul Value 

d I 7.96 l 

SSL Equation 521 
Compound : Cis-1,2-Dichloroethene 

Equation S21 Oa=n-Ow 

Units Exglanation Source 

lAC Title 35, Part 742, Appendix C. Table A, Equation 524 
LIL Total Soil Porosity or lAC Title 35, Part 742, Appendix C, Table 8 

LIL Water-Filled Soil Porosity 
lAC Title 35, Part 742, Appendix C. Table A, Equation S20 
or lAC Title 35, Part 742, Appendix C. Table 8 

Units Exglanation 

LIL !Air-FiUed Soil Porosity 

SSL Equation S22 
Compound : Cis-1,2-Dichloroethene 

Equation S22 DF=1+((K*i*d)/(l*l)) 

Units Exglanation 

mlyr Aquifer Hydraulic Conductivity 

mlm Hydraulic Gradient 

Source 

Site Specific 

Site Specific 

m Mixing Zone Depth lAC Title 35, Part 742, Appendix C, Table A, Equation S25 

m/yr Infiltration Rate 

m Source length Parallel to Groundwater Flow 

Units f;,xQianation 

unitless \Dilution Factor 

SSL Equation S24 
Compound: Cis-1,2-Dichloroethene 

Equation 824 n=1·pb/ps 

Units Exglanation 

lAC Title 35, Part 742, Appendix C, Table B 

Site Specific 

Source 

kg/L !Dry Soil Bulk Density JIAC Title 35, Part 742., Appendix C, Table B 

kg/L /Sol! Particle Density /tAG Title 35, Part 742, Appendix C, Table B 

Units ExQ!anation 

L/L \Total Soil Porosity 

SSL Equation 525 
Compound: Cis-1,2-Dichloroethene 

Equation 525 d==(0.0112'*L"2}"0.5+da(1·e"((·L *1)/(K'*I*da))) 

Units ExQ\anation 

m Aquifer Thickness 

m Source Length Parallel to Groundwater Flow 

mlyr Infiltration Rate 

m/yr Aquifer Hydraulic Conductivity 

mlm Hydraulic Gradient 

Units ExQ/anation 

m J Mixing Zone Depth 

Equations S17-S22, S24-S25 

Source 

Site Specific 

Site Specific 

lAC Title 35, Part 742, Appendix C, Tab!e 9 

Site Specific 

Site Specific 
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Symbol 

s 

pb 

Kd 

Ow 

H 

Oa 

Symbol 

Csal 

SSL Equation S29 
Equation for the Derivation of the Soil Saturation Limit Csat 

Compound : Cis-1 ,2-Dichloroethene 
Equation 529 Csat==(S/pb)*{(Kd*pb)+Ow+(H*Oa)) 

lnout Va\ue(s) Units ExQ:Ianation Source 

3500 mg/L Solubility in Water 
lAC Title 35, Part 742, Appendix C, Table E-
Chemical Specific 

1.5 kgll Dry Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table B 

0.34 Ukg Soil Water Partition Coefficient 
lAC Title 35, Part 742, Appendix C, Table A, 
Equation S 19 

lAC Title 35, Part 742, Appendix C, Table A, 
0.38 lll Water·Filled Soil Porosity Equation S20 or lAC Title 35, Part 7 42, Appendix 

c. Table B 

0.167 unitless Henry's Law Constant 
lAC Title 35, Part 742, Appendix C, Table E -
Chemical Specific 

lAC Title 35, Part 742, Appendix C, Table A, 
0.048 Ul Air-filled Soil Porosity Equation S21 or lAC Title 35, Part 742, Appendix 

C, Table B 

Outgut Value Units Exglanation 

2086 mg/kg Soll Saturation Limit 

Equations S29 

J 
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TIER 2 REMEDIAL OBJECTIVES 
Residential, lndustriai/Commerical & Construction Worker Remedial Objectives for the Soil Ingestion and 

Inhalation Exposure Routes and Calculation of the Soil Saturation Limit Csat 

Site Name: North Suburban Cleaners 
Location: Morton Grove, Illinois 

Compound: Vinyl Chloride 



--~-----~----~-~----

TACO Remediation Objectives Summary Table 

Compound: Vinyl Chloride 

Residential Industrial/Commercial Construction Worker 

Tier 1 Tier 2 Tier I Tier 2 Tier l Tier 2 
Remediation Remedation Remediation Remedation Remediation Remedation 

Objective Objective Objective Objective Objective Objective Units 

Soil Ingestion Exposure Route 0.30 8.89 3.00 79.49 65.00 1725.02 mg/kg 

Soil Inhalation Exposure Route 0.03 11.4292 0.06 21.8355 0.08 30.7086 mg/kg 

Soil Component of the Groundwater In~esti()tl_ Route_ 0.0700 0.0933 0.0700 0.0933 0.0700 0.0933 mg/kg_ 
- - - -·-- - - - - - - -

Tier I Tier 2 
Remediation Remediation 

Objective Objective Units 

I Soil Saturation Limit (Csat) 1200 1286 mg/kg 

Organic 
Carbon Units 

Soil Attenuation Capacity I 9467 mg/kg 
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~ 10()1,!1 V!i;h.!!:!Sl 

~ntial Industrial/Commercial 

TR 1 O()E-06 t_OOE-06 

A To 70.00 70.00 

Sfo 7.20E-02 7.20E-02 

Ef 350.00 250.00 

ED 25 00 

JFsoil-adj '" '" IRsoil 200 50 

BW 70.00 70.00 

""""" Ovtout Valu 

RO I 8.8938 I 79.4889 I 

SSL Equation 52 and S3 
Compound :Vinyl Chloride 

Equation S:Z RO=(TR'ATc'365)/{SFo'10"-6'EF'IRsoll-adj) 

Equatl()n 53 RO=(TR'BW'ATc'J65)1(SFo'1 Qh-6'EF'ED'IRsoll) 

~ ~ 

Construcli n Worker 

t.OOE.-06 unitless Target Car.cer Risk 

70.00 ,, Averaguog T1me for C.:.rcinogens 

7.20E-02 (mglkg-dt-t Oral Slope Factor 

30.00 dfyr Exposure Frequency 

1.00 " Exposure Duration for Ingestion of Carcin(){Jens 

Age Adjusted Soil Ingestion Factor for 

'" (mg-yr)l(kg-d) carcinogens 

480 mold Soil Ingestion Rate 

70_00 kg Body Weigh! 

IJoits ~ 

1725.0193 I mg/L I Soil Ingestion Remediation Objective 

~ 

lAC Title 35, Part 742, AppMdix C. TableS 

lAC Title 35, Part 742, Appendix C. Table B 

T oxicotogicai-Specific 

lAC Tine 35, ?art 742. Appendix C. Table 8 

lAC Title 35, Part 742, Appendix C. Table B 

JAC Tille 35, Part 742. Appendix C. Table 8 

lAC Title 35, Part 742, Appendix C. Table 8 

lAC Title 35, Part 742. Appendix C. Table B 
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-
TR 

A To 

URF 

EF 

ED 

VF 

VF' 

Symbol 

RO 

"""""" 
0/C 

D• 

T 

pb 

SymbOl 

VF 

VF' 

Symbol 

o, 

Di 

H 

Ow 

em 

" 
pb 

Kd 

~ 

Da 

--------------------------

lnQ)II VBI!i!l!lil 

Residential tr~dustriaiiComme!l:ial 

t_OOE-06 1 .OOE-06 

70.00 70.00 

4.40E-06 4.40E-06 

350.00 250.00 

30.00 25.00 

2 07E+04 2.35E+04 

0 I ut Value 

I 11.4'2_920588 I 21.83551426 I 

lnlll.l! V§!!p~(sj 

Residential lnr1u t MCom " 
.,. 

6.88E+01 8 58E+Ot 

3.67E-05 3.67E-05 

9.50E+08 7.90E+Oe 

1.50 1.50 

Qu\Q~I VIJIII!l 

I 2o5aa 5o9za I 23502.02122 I 
I I I 

lnt;~ut Val~•e:h>l 

Residential lnd slri !/Commercial 

4.79E·02 4 79E-02 

0.11 0.11 

1.11 1.11 

0.38 0.38 

1 23E·06 1.23E-06 

0.43 0<3 

'"' 1.50 

1.7&E·01 1.76E-O! 

Oulout Value 

I 3.67434E-05 I 3.67434£-05 I 

SSL Equation 56 and 57 
Compound :Vinyl Chloride 

Equa.Uon 56 RO .. {TR•Arc•365)f(URf•1oOO'EF'ED'{1NFJ1 

Equation 57 RQ .. (TR•ATc'365)f(URF•toOO'EF'E0'(1NF'j) 

\.!!ill ~ 

~;;Qn~tru~;tiol1 Wgrk!:r 

t.OOE-06 llnit!ess Target Cancer Risk 

70.00 yc Averaging Time forGarcinogen:;: 

4.40E-06 (ugtm:W-1 lnhalalio Unit Risk Factor 

30.00 dfyr Exposure Frequency 

1.00 yc Exposure Duration for lnhdlatlon of Carcinogens 

1.59E+03 m3/kg Volatilization Factor 

1.59E+02 m3/Kg Volatililation Factor adjusted for Agitation 

~ EJ<otaml\lon 

30.70859113 I mg/kg !Soil Inhalation Remediation Objective 

SSL Equation 58 and S9 
Compound :Vinyl Chloride 

E<JuaUon 58 VF,.jQJC).U3.t4•oa•TJ".51(2'pb'Da))'10"-4 

Eq all n 59 VF',.VF/10 " 0 

CQnstruction WQ!ier 

8.5BE+01 

3.67E-05 

3.60E+06 

1.50 

1586.510383 I 
158.651 I 

~ ~ 

Inverse of mean concentration at the center of a 
(g-m2-s)l{kg/m3) square source {for VF eQuations) 

cm21s Apparent Oiffusivity 

' Exposure lnterv;~l 

kg~ Dry Soil Bulk Density 

Units ~ 

mg~ /Volahlization Factor 

mg~ fvo!atil•~tion Factor adjusted lor agi!ation 

SSL Equation 510 
Compound :Vinyl Chloride 

~ 

lAC Title 35, Part 742, Append\~ C, Table 8 

lAC Ti(le 35. Part 742, Appendi~: C, Table 8 

T O~<iCOiog•cai-SpeC!Ioc 

lAC Title 35, Part 742, Appendi~: C, Table B 

lAC Title 35, Part 742, Appendi~< C, Table B 

lAC Title 35, Par\7<\2, Append•~ C, Table A, Equat1on 58 

lAC Title 35, Part 742, Appendi~ C. Table A, Equation 59 

~ 

lAC Tille 35, Part 742. AppendiJ< C, Table B 

lAC Title 35, Part 742, AppendiJ< C, Table A, Equation S10 

lAC Ttlle 35, Part 742, Appendi~ C, Table B 

lAC Title 35, Part 742. Appendix C, fable B 

I 
I 

Equation 510 Oa= (((0<1"3.33'0t'H')+(Ow"3.33'0w))Jn"2)+(1/((pb'Kd)+Ow+(0a'H')) 

!.l.!!.i§ E~planatlon ~ 

Constl}!c\ion Work!]lr 

4.79E-02 UL Air-filled Soil PoroSily lAC Title 35, Part 742, Appendi~ C, Table A. EQuation S21 

lAC Tille 35. Part742. Appendix C. Table E- Chemical 
0.11 cm2Js Dlffusivi/y in Air Specific 

lAC Title 35, Part 742, Appendix C. Table E. Chemical 

1.11 unitless Henry's law Constant Specific 

0.38 UL Water-Fitted Soil Prosily lAC Title 35, Par\742. Appendix C. Table A, Equation 520 

lAC TWe 35, Pan: 742, Appendix C, Table E. Chemical 

1.23E-V6 cm2h_; Di!lus1vily in Water Specilic 

0.43 UJ_ To!.lll So!! Porosity lAC Tille 35, Part 742. Appendix C, Table A, EQuation 524 

1.50 kgll Dl)l Soil Bulk Density lAC Title 35, Part 742, Appendi~ C. Table B 

1.76E-Ol Ukg Soil Water Par!WOfl Coefliclent lAC Title 35, Par\742. Appendix C, Table A. EQuation $19 

Units Ext;~lana\ion 

3.67434E-05 I cm2Js jApparent Diffusivity 

----------------------------------------



I 
I Symbol lnQut Value(s) 

Cw 0.200 

pb 1.500 

Kd 0.176 I 
Ow 0.382 

Oa 0.048 

H 1.110 I 
I Symbol Outgut Value 

RO 0.093 

Symbol lnQut Value(s) 

DF l 20.000 I 

I GWobj I 0.010 I 

Symbol OutQut Value 

I Cw I 0.200 I 

I 
I 

Symbol lnQul Value(s} 

Koc 18.600 

Foe 0.009 

I Symbol OutQut Value 

Kd 0.176 

I 
I 

Symbol lnQut Value(s) 

n 0.430 I 
I 0.300 

I Ks 5.000 

1/(2b+3) 0.042 

Symbol OutQut Value 

Ow 0.382 I I 
I 
I 

55L Equation 517 
Compound :Vinyl Chloride 

Equation 517 RO=Cw(Kd-t((Ow+Oa*H')/pb)) 

Units 

mg/L 

k9/L 

Uk9 

UL 

UL 

unitless 

Units 

mg/kg 

Exglanation Source 

Target Soil Leachate Concentration lAC Title 35, Part 742, Appendix C, Table A, Equation S18 

Dry Soli Bulk Density lAC Title 35, Part 742, Appendix C, Table B 

SoH Water Partition Coefficient lAC Title 35, Part 742, Appendix C, Table A, Equation S19 

Water-Filled Soil Prosily lAC Title 35, Part 742, Appendix C, Table A, Equation S20 

Air-filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S21 

lAC Title 35, Part 742, Appendix C, Table E- Chemical 

Henry's Law Constant Specific 

ExgJanation 

Soil Component of the Groundwater Remediation Objective 

55L Equation 518 
Compound :Vinyl Chloride 

Equation 518 Cw=of•Gwobj 

Units 

unitless 

mg/L 

Units 

mg/L 

ExQtanation 

I Dilution Factor I 
I Groundwater Remediation Objective I 

ExQianalion 

I Target Soil Leachate Concentration 

55L EQUATION 519 
Compound :Vinyl Chloride 

Source 

Default Value 

lAC Title 35, Part 742, Appendix C, Table E 

Equation 519 Kd=Koc•foc 

Units 

Uk9 

gig 

Units 

Ukg 

ExQianation Source 

lAC Title 35, Part 742, Appendix C. Table E- Chemical 
Organic Carrbon Partition Coefficient Specific 

Organic Carbon Content of Soil Field Measurement 

ExQianation 

Soil-Water Partition Coefficient 

55L Equation 520 
Compound :Vinyl Chloride 

Equation 520 Ow=n•(t/Ks)ll.(1/2b+3) 

Units ExQianatlon Source 

lAC Title 35, Part 742. Appendix C, Table A, Equation S24 o 
UL Total Soil Porosity lAC Title 35, Part 742, Appendix C, Table 8 

m/yr Infiltration Rate lAC Title 35, Part 742, Appendix C. Table B 

m/yr Saturated Hydraulic Conductivity lAC Tit!e 35, Part 742, Appendix C, Table K 

unitless Exponential in Equation S20 lAC Title 35, Part 742, Appendix C. Table K 

Units ExQianation 

UL Water-Filled Soil Prosily lAC Title 35, Part 742, Appendix C, Table A, Equation S20 



I 
I Symbol lnQul Value(s} 

n 0.430 

,I Ow 0.382 

Symbol OutQut Value 

Oa 0.048 I 

Symbol lnQut Value{s) 

K 0.480 

i 0.230 

d 7.959 

I 0.300 

L 5.000 

I Symbol OutQul Value 

OF 20.000 

I 
I 

Symbol lnQut VaiJde(s) 

I pb I 1.500 I 
ps I 2.650 I 

Symbol OutQut Value 

n _l 0.434 I I 
I 

Symbol lnQut Value{s) 

da 10.000 I 
L 5.000 

I 0.300 

K 0.480 I 
i 0.230 

I Symbol OutQut Value 

d 7.959 

I 
I 
I 

SSL Equation S21 
Compound :Vinyl Chloride 

Equation 521 Oa=n-Ow 

Units ExQianation Source 

lAC Title 35, Part 742, Appendix C, Table A, Equation S24 o 
UL Total Soil Porosity lAC Title 35, Part 742, Appendix C, Table B 

UL Water-Filled Soil Prosily 
lAC Title 35, Part 742, Appendix C, Table A, Equation S20 o 
lAC Title 35, Part 742, Appendix C, Table B 

Units ExQianation 

em I 

SSL Equation 822 
Compound :Vinyl Chloride 

Equation S22 DF=1+(lK*i"'d)/{I"'L}) 

Units 

m/yr 

m/m 

m 

m/yr 

m 

Units 

unitless 

ExQianation 

Aquifer Hydraulic Conductivity 

Hydraulic Gradient 

Mixing Zone Depth 

Infiltration Rate 

Source Length Parallel to Groundwater Flow 

ExQianation 

Dilution Factor 

SSL Equation S24 
Compound :Vinyl Chloride 

Equation 524 n=1~b/ps 

Units ExQ!anation 

Source 

Site Specific 

Site Specific 

lAC Title 35, Part 742, Appendix C, Table A, Equation 525 

lAC Title 35, Part 742, Appendix C, Table 8 

Site Specific 

Default Value 

Source 

kg/L Dry Soil Bulk Density jtAC Title 35. Part 742. Appendix C, Table B 

kg/L 

Units 

UL 

Soil Particle Density ltAC Title 35, Part 742, Appendix C, Table B 

ExQianation 

!Total Soil Porosity 1: 

SSL Equation S25 
Compound :Vinyl Chloride 

pp • ·Y' 

Equation 525 d=(O 0112'*L A2)AQ.S+da(1-eA((-L '*1)/(K*I*da))) 

Units ExQlanation Source 

m Aquifer Thickness Site Specific 

m Source Length Parallel to Groundwater Flow Site Specific 

m/yr Infiltration Rate lAC Title 35, Part 742, Appendix C, Table B 

m/yr Aquifer Hydraulic Conductivity Site Specific 

m/m Hydraulic Gradient Site Specific 

Units ExQianation 

m J Mixing Zone Depth 



------· 

I 
I 

Symbol 

I s 

I pb 

Kd 

I Ow 

I H 

o. 

I Symbol 

c •• I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SSL Equation S29 
Equation for the Derivation of the Soil Saturation Limit C,., 

Compound :Vinyl Chloride 
Equation 529 C •• , .. (S/pb)"({Kd"pb)+Ow+(H*Oa)) 

lnout Value/sl !Jni!§_ Explaflal1on s ource 

2760.000 mgll Solubility in Water 
lAC Title 35, Part 7 42, Appendix C, Table E-
Chemical Specific 

1.500 kgll Dry Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table 8. 

0.1761 Ul<g Soil Water Partition Coefficient 
lAC Title 35, Part 7 42, Appendix C, Table A, 
Equation 519 

lAC Title 35, Part 7 42, Appendix C, Table A, 
0.382 UL Water-Filled Soil Prosity Equation 520 or lAC Title 35. Part 742, Appendix 

C. Table B 

1.110 unitless Henry's Law Constant 
lAC Title 35, Part 742. Appendix C. Table E-
Chemical Specific 

lAC Title 35, Part 742, Appendix C. Table A, 
0.048 UL Air-f1lled Soil Porosity Equation S21 or lAC Title 35. Part 742, Appendix 

C, Table B 

OutQUt Value !J!li!§. ExQianation 

1287 mgO Soil Saturation Limit 
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Groundwater Modeling Equations 
Tetrachloroethylene (PCE) 

Contaminant Migration to Class I Groundwater Compliance 
Site Name North Suburban Cleaners 
Location: Morton Grove, Illinois 
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Sl{!!lbot 

Gwobj 

Cw 

1/(2b+3) 

ert1 

ert2 

H" 

I 

i 

Foe 

kd 

Koe 

K 

). 

Oa 

Ow 

n 

Pb 

Sd 

Sw 

w 

X 

Ro 

DF 

Ks 

INPUT PARAMETERS FOR RBCA GROUNDWATER EQUATIONS 
SOIL COMPONENT OF GROUNDWATER INGESTION AND GROUNDWATER INGESTION EXPOSURE ROUTES 

Dissolved Solvent Concentration Along the Centerline of the Plume to the Nearest Property Boundary 
Compound· Tetrachloroethylene 

lnQut V;.'!lye(~} Units E)(Q\analion Source 

286.34 mg/l Theoretical groundwater concentration at the source area 
lAC Title 35, Part 742, Appendix C. Table A (See 
Equation S18) 

5726.75 mg/l Target Leachate Concentration 
lAC Title 35, Part 742, Appendix C, Table A (See 
Equation S17) 

0.042 unit!ess Exponential in Equation S20 lAC Title 35, Part 742, Appendix C, Table K 

0.9993 unitless Mathematical Error Function 
lAC Title 35, Part 742, Appendix C, Table G (See 
Eouation R26 I 

1.0000 unitless Mathematical Error Function 
lAC Title 35, Part 742, Appendix C, Table G (See 
Eauation R261 . 

0.754 cm"'3water/cm"'3air Henry's Law Constant 
lAC Title 35, Part 742, Appendix C. Table E- Chemica! 
Specific 

0.3 mlyr Infiltration Rate lAC Title 35, Part 742, Appendix C, TableD 

0.23 unitless Hydraulic Gradient Field Measurement 

0.009467 gig Organic Carbon Content of So(! Field Measurement 

1.467385 cm3/g Soil Water Sorption Coefficient 
lAC Title 35, Part 742, Appendix C. Table A (See 
Equation S1 gl 

155 cm3/g Organic Carbon Partition Coefficient 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

1.30E-01 cm/d Aquifer Hydrau\\c Conductivity Field Measurement 

0.00096 d"~1 First Order Degradation Constant lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

0.05 cm3/cm3 Air-filled Soil Porosity 
lAC Title 35. Part 742, Appendix C, Table A. Equation 
S21 

0.38 cm3/cm3 Water~Fil\ed Soil Porosity 
lAC Title 35. Part 742, Appendix C, Table A. Equation 
S20 

0.43 cm"'3/cm"3soil Total Soil Porosity lAC Title 35, Part 742, Appendix C. Table B- Soil 
Specific 

1.50 g/cm"J Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table B· Soil 
Specific 

915 em 
Source Width Perpendicular to Ground Water Flow Direction 

Field Measurement 
in a Vertical Plane 

1920 em 
Source Width Perpendicular to Ground Water Flow Direction 

Field Measurement 
in a Horizontal Plane 

0.15 gig Average SoH Moisture Content lAC Tit!e 35, Part 742. Appendix C, Table 0 

Distance along the centerline of the ground water plume 
1174 em emanating from the source (i.e ... UST bed) to the point of Field Measurement 

compliance. The X direction is the groundwater flow direction. 

10000 mg/kg Maximum Concentration in Soil or Remediation Objective Field Measurement or Remedial Objective 

20.0 unifless Dilution Factor {Default Value} lAC Title 35, Part 742, Appendix C. Table 8 

5 <Nyr Saturated Hydraulic Conductivity lAC Title 35, Part 742, Appendix C, Table K 



---------------------------------------------------------------------------------------------------------------- ---- --

I Theoretical Groundwater Concentration at the Source 
-Equation 518 GWobj-Cw/OF 

Symbol ln[!ul Value{s) Units Ex.glanation Source 

DF I 20.0 I unil!ess jmution Factor (Default Value) jiAC TiUe 35, Part 742, Appendix C. Table 8 

cw I 5726.7 I mg/l I Target Leachate Concentration jtAC Title 35, Part 742, Appendix C, Table A (See Equation 517) I 
I 

SymtJOI Oul!;!ut Value Units ExQianation 

GWobj I 286.34 I mgtl !Theoretical Groundwater Concentration at the Source 

I Target leachate Concentration Equation 
Equation 517 Cw-Roi(Kd+((Ow+Oa•H')/pb)) -

Symbol lngut Value(s} Units ExQianation Source 

Ro 10000.0 mgfkg Maximum Concentration in SoH or Remediation Objective Field Measurement or Remedial Objective I 
1.5 g/cm-'3 Soil Bulk Density lAC Titre 35, Part 742, Appendix C, Table B- Soil specifiC 

Pb 

1.47 cm3/g Soil Water Sorption Coefficient lAC Title 35, Patt742, Appendix C, Table A (See Equation 519) 
kd I 
Ow 0.38 cm3/cm3 Air-filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S21 

I 
Oo 0.05 cm3/cm3 Water-Filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S20 

0.754 cm"3watertcm"3air Henry's Law Constant lAC Title 35, Part 742, Appendix C, Table E- Chemical Specific 
H 

I Symbol OutQut Value Units ExQianation 

Cw 5726.75 mg/L Target leachate Concentration 

I longitudinal Dispersivity Equation 

-
§.y:mQQ! lnQut Value{s) Units ExQianation Source 

X I 1174 I '"' I ~man~ting from the s?urc~ (i._e .. , UST bed) to the pain~ of _ I Field Measurement 

Equation R16 ox-o PX 

I 
I Symbol OutQut Value Units ExQianation 

0' I 117.40 I '"' !longitudinal Dispersivity 

I Transverse Dispersivity Equation 
Equation R17 oy-oX/3 -

I 
Symbol lnQut Value(s} !JDl1§. ExQI~nation Source 

0' I 117.40 I '"' !Longitudinal Dispersivity I lAC Title 35, Part 742, Appendix C, Table C, Equation R16 

Symbol OutQut Value Units Ex()lanation 

I 
oy I 39.13 I '"' hransvers Oispersivity 

Vertical Dispersivity Equation 

I 
-

Symbol lnQut Va!ue{s) Units ExQianatiQn Source 

0' I 117.40 I em I Longitudinal Dispersivity I lAC Title 35, Part 742, Appendix C, Table C, Equation R16 

Equalioo R1B oz-o)(}20 

I Symbol OutQul Value Units ExQianation 

oz I 5.87 I '"' I Vertical Dispersivity 

I 
I 
I 



I Specific Discharge Equation 
qua • " : ' " E ro R19 u (K*"JI 

Symbol lngut Value{sl Units Exglanation Source 

K 0.1305 cm/d Aquifer Hydrualic Conductivity Field Measurement 

; 0.2300 unitless Hydraulic Gradient Field Measurement I 
" 0.43 cm"3/cm"3soil Total Soil Porosity lAC Title 35, Part 742, Appendix C, Table B- Soil Specific 

I Symbol Out(;l:ut Value Units Exg:lanation 

u 0.07 cm/d Specific Discharge 

•• Soil-Water Partition Coefficent Equation 
Equation 519 Kd-Koc*Foc -

Symbol lngut Value{s} Units Exglanation Source 

Koc I 155.00 I cm3/g I Organic Carbon Partition Coefficient I lAC Title 35, Part 742, Appendix C, Table E- Chemical Specific 

Foe I 0.0095 I gig I Organic Carbon Content of Soil I Field Measurement 
I 
I Svmbol Outgut Value Units Ex~;~lanation 

kd I 1.47 I cm3/g 1 Soil Water Sorption Coefficient 

I Water Filled Porosity Equation 
Equation 520 Ow-n*(I/Ks)"(1/2b+3) -

I 
Symbol ln[!ul Value(s} Units ExQianation Source 

" 
0.43 cm"31cm"3soil Total Soil Porosity lAC Title 35, Part 742, Appendix C, Table 8- Soil Specific 

I 0.30 m/yr Infiltration Rate lAC Title 35, Part 742, Appendix C, Table B 

K• 5.00 m/yr Saturated Hydraulic Conductivity lAC Title 35, Part 742, Appendix C, Table K 

1/(2b+3) 0.042 uniUess Exponential in Equation 520 - lAC Title 35, Part 742, Appendix C, Table K I 
Symbol Oul[!ut Value Units ExQtanation 

·I Ow 0.38 lJl Water-Filled Soil Porosity 

I 
Air Filled Porosity Equation 

Equation 521 Oa=n-Ow 

Svmbol ln[!UI Value{s} ~ Ex[!lanation Source 

I 
" I 0.•:13 I UL \Total Sci\ Porosity \t!l.C Title 35, Part 742, Appendix C, Table B- So" SpecifiC 

Ow I 0.38 I UL \Water-Filled Soil Porosity \tAC Title 35, Part 742, Appendix C, Table A, Equation 820 

Symbol 0UI!;!UI Value ~ Ex(;llanation 

I 
o, I 0.05 I UL lAir-Filled Soil Porosfty 

I 
I 
I 
I 
I 
I 
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------------------------------------------

RBCA GROUNDWATER EQUATION R26 

EQUATION FOR THE GROUNDWATER INGESTION EXPOSURE ROUTE 

Dissolved Solvent Concentration Along the Centerline of the Plume to the Nearest Property Boundary 

Compound: Tetrachloroethylene 

Equation R26 C(x)=Csou rce*( exp( (x/2ox )*( 1-( 1 +( 4l* ox/U) )• 0.5)*erf1 ( (Sw /( 4*( oy*x) • 0.5) )*erf2(Sd/(2* oz*x))) 

n~t Jl Valuels) un·ts ' Exolanation s ource 

Distance along the centerline of the ground water 

' "\174 em 
plume emanating from the source (ie., UST bed) to 

Field Measurement 
the point of compliance. The x direction is the 
groundwater flow direction. 

ox 117.40 em Longitudinal Dispersivity 
lAC Title 35, Part 742, Appendix C, Table C, 
Equation R 16 

). 0.00096 d"-1 First Order Degradation Constant 
lAC Title 35, Part 742, Appendix C, Table E-
Chemical Specific 

u 0.07 cm/d Specific Discharge 
lAC Title 35, Part 742, Appendix C, Table C, 
Equation R19 

ert1 0.999299 unitless Mathematical Error Function lAC Title 35, Part 742, Appendix C. Table G 

ert2 0.999999 unit!ess Mathematical Error Function lAC Title 35, Part 742, Appendix C, Table G 

Sw 1920.00 em 
Source Width Perpendicular to Ground Water Flow 

Field Measurement 
Direction in a Horizontal Plane 

oy 39.13 em Transverse Dispersivity 
lAC Title 35, Part 742, Appendix C, Table C, 
Equation R17 

Sd 915.00 em 
Source Width Perpendicular to Ground Water Flow 

Field Measurement 
Direction in a Vetrical Plane 

oz 5.87 em Vertical Dispersivity 
lAC Title 35, Part 742, Appendix C, Table C, 
Equation R18 

Error Term 1 2.2394 unitless Mathematical Error Function lAC Tille 35, Part 742, Appendix C, Table G 

Error Term 2 5.5111 unitless Mathematical Error Function lAC Title 35, Part 742, Appendix C. Table G 

Csource 286.34 mg/L Greatest Potential concentration at source lAC Title 35, Part 742, Appendix B, Table E 

Symbol OutQut Value Units ExQlanation 

C(x)= 0.04977 mg/1 Steady State Attenuation Along the Center line of a Dissolved Plume 
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Groundwater Modeling Equations 
Trichloroethylene (TCE) 

Contaminant Migration to Class I Groundwater Compliance 
Site Name North Suburban Cleaners 
Location: Morton Grove, Illinois 
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INPUT PARAMETERS FOR RBCA GROUNDWATER EQUATIONS 
SOIL COMPONENT OF GROUNDWATER INGESTION AND GROUNDWATER INGESTION EXPOSURE ROUTES 

Dissolved Solvent Concentration Along the Centerline of the Plume to the Nearest Property Boundary 
Compound· Trichloroethylene (Forward) 

lnRUl Value(s} Units ExQlanation Source 

0.65 mgfl Theoretical groundwater concentration at the source area 
lAC Title 35, Part 742, Appendix C, Table A (See 
Equation 81 B) 

13.05 mg/L Target Leachate Concentration 
lAC Title 35, Part 742, Appendix C, Table A (See 
Equation 817) 

0.042 unilless Exponential in Equation 820 lAC Title 35, Part 742, Appendix C, Table K 

0.9978 unitless Mathematical Error Function 
lAC Title 35, Part 742, Appendix C, Table G (See 
Eauation R26) 

1.0000 unitless Mathematical Error Function 
lAC Title 35, Part 742, Appendix C, Table G {See 
Equation R26) 

0.422 cmA3water/cm"3air Henry's Law Constant 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

0.3 mlyr Infiltration Rate lAC Title 35, Part 742, Appendix C, TableD 

0.23 unitless Hydraulic Gradient Field Measurement 

0.009467 gig Organic Carbon Content of Soil Field Measurement 

1.571522 cm3/g Soil Water Sorption Coefficient 
lAC Title 35, Part 742, Appendix C, Table A (See 
E_quation S1 9) 

166 cm3/g Organic Carbon Partition Coefficient 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Soecific 

1.30E-01 emld Aquifer Hydraulic Conductivity Field Measurement 

0.00042 d"-1 First Order Degradation Constant 
lAC Title 35, Part 742. Appendix C, Table E- Chemical 
Soecific 

0.05 cm3/cm3 Air-filled Soil Porosity 
lAC Title 35, Part 742, Appendix C. Table A, Equation 
S21 

0.38 cm3/cm3 Water-Filled Soil Porosity 
lAC TJ!Ie 35, Part 742, Appendix C, Table A, Equation 
S20 

0.43 cm"3/cm'3soil Total Soil Porosity lAC Title 35, Part 742, Appendix C, Table B- Soil 
Specific 

1.50 g/cm"3 Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table 8- Soil 
Specific 

915 em 
Source Width Perpendicular to Ground Water Flow Direction 

Field Measurement in a Vertical Plane 

1920 em 
Source Width Perpendicular to Ground Water Flow Direction 

Field Measurement 
in a Horizontal Plane 

0.15 gig Average Soil Moisture Content lAC Titte 35, Part 742, Appendix C, TableD 

Distance along the centerline of the ground water plume 
1203 em emanating from the source (i.e ... UST bed) to the point of Field Measurement 

compliance. The X direction is the groundwater flow direction. 

24 mg/kg Maximum Concentration in Soil or Remediation Objective Field Measurement or Remedial Objective 

20.0 unitless Dilution Factor (Default Value) lAC Title 35, Part 742. Appendix C, Table 8 

5 mlyr Saturated Hydraulic Conductivity lAC Title 35, Part 742, Appendix C, Table K 



Theoretical Groundwater Concentration at the Source 
Equation 518 GWobj-Cw/DF -

Symbol lnQUI Value(s) Units ExQianation Source 

DF I 20.0 J unitless JDilution Factor (Default Value) [lAC Title 35, Part 742, Appendix C, Table B 

Cw l 13.0 _I mg/L ]Target Leachate Concentration ]tAG Title 35, Part 742, Appendix C, Table A (See Equation 517} 

Symbol Outgut Value Units ExQianation 

GWobj I 0.65 I mgll /Theoretical Groundwater Concentration at the Source 

Target Leachate Concentration Equation 
Equation 517 Cw-Ro/(Kd+-((Ow+Oa*H')/pb)) -

Symbol lnQUI Vi;!lue(s) Units ExQtanation Source 

RD 24.0 mglkg Maximum Concentration in Son or Remediation Objective Field Measurement or Remedial Objective I 
15 g/cm"3 Soil Bulk Density lAC Title 35, Part 742, Appendix C, Table B· Soil specific 

Pb 

1.57 cm3/g Soil Water Sorption Coefficient lAC Title 35, Part 742, Appendix C, Table A (See Equation S19) 
kd I 
ow 0.38 cm3/cm3 Air-filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S21 

I 
Oa 0.05 cm3Jcm3 Water-Filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A. Equation S20 

0.422 cm"3waterfcm"3air Henry's Law Constant lAC Title 35, Part 742, Appendix C, Table E- Chemical Specific 
H 

I. Symbol OutQU\ Value Units ExQianation 

Cw 13.05 mgiL Target Leachate Concentration 

I Longitudinal Dispersivity Equation 

Equation R16 ox:O 1*X 

I Symbol lnQut Value{s} Units ExQianation Source 

X I 1203 I em I ~man~ting from the s~urce (i:e .. , UST bed) to the pain~ of . I Field Measurement 

I· Symbol Out~! Value Units Ex12!anation 

O< I 120.30 I em I Longitudinal Dispersivity 

I Transverse Dispersivity Equation 
Equation R17 oy-ox13 -

I 
Symbol ln~ut Value{s) Units Ex~lan;;jtion Source 

O< I 120.30 I em I Longitudinal Oispersivlty !lAC Title 35, Part 742, Appendix C, Table C, Equation R16 

Symbol Ou!Qul Value Units ExQianation 

I 
oy I 40.10 I em lrransvers Dispersivity 

Vertical Dispersivity Equation 

I 
Equation R18 oz=ox/20 

Symbol lngut Value{s) Units ExQianation Source 

0< I 120.30 I em !Longitudinal Dispersivity !lAC Title 35, Part 742. Appendix C, Table C, Equation R16 

I fu:!:!lQQ! OutQut Value Units ExQianation 

0' I 6.02 I em !vertical Dispersivity 

I 
I 
I 



I 
Symbol lng;ut Value(s) 

I K 0.1305 

i 0.2300 

" 0.43 

Symbol Ou!Qut Value 

u 0.07 
I 
I 

Symbol ln!;!ul Value{s} 

Koo I 166.00 

Foc I 0.0095 
I 
I Symbol Ou!Qut Value 

kd I 1.57 

'I 
I. 

Symbol ln1;1ut Value{s} 

" 
0.43 

I 0.30 

Ks 5.00 

1/(2b+3) 0.042 

Symbol Out12ut Value 

I Ow I 0.38 

Symbol lnj::!ut Value{s} 

" I 0.43 

I Ow I 0.38 

Symbol Out(;!ut Value 

I 
o, I 0.05 

I 
I 
I 

I 

I 
I 

I 

I 

I 
I 

I 

Specific Discharge Equation 
Equation R19 U-(K.i)ln -

Units ExQianation Source 

cm/d Aquifer Hydrualic Conductivity Field Measurement 

unitless Hydraulic Grad~nt Field Measurement 

cm~3/cm"3soil Total Soil Porosity lAC Title 35, Part 742, Appendix C, Table B- Soil Specific 

Units Exg:tanation 

cm/d Specific Discharge 

Soil-Water Partition Coefficent Equation 
Equation 519 Kd-Koc•Foc -
Units EX!;!Ianation 

cm3/g I Organic Carbon Partition Coefficient 

gig I Organic Carbon Content of Soil 

Units EX!;!Ianation 

cm3fg j Soil Water Sorption Coefficient 

Water Filled Porosity Equation 
Equation 520 Ow=n'"(I/Ks)"(1/2b+3) 

Units EX!;!Ianation 

cm"3/cm"3soil Total Soil Porosity 

miY' Infiltration Rate 

miY' Saturated Hydraulic Conductivity 

unitless Exponential in Equation SZO 

Units Ex121anation 

UL I water-Filled Soil P.OI""osity 

Air Filled Porosity Equation 
Equation 521 Oa-n-Ow -

Units EX!;!Ianation 

UL _I Total Soil Porosity 

UL !Water-Filled Soil Porosity 

Units Ex12lanation 

UL lAir-Filled Soil Porosity 

Source 

flAG Title 35, Part 742, Appendix C, Table E- Chemical Specific 

jField Measurement 

Source 

lAC Tille 35, Part 742, Appendix C, Table B- Soil Specific 

lAC Title 35, Part 742, Appendix C, Table 8 

lAC Tille 35, Part 742, Appendix C, Table K 

lAC Title 35, Part 742, Appendix C, Table K 

Source 

I lAC Title 35, Part 742, Appendix C, Table B- Soil Specific 

!lAC Title 35, Part 742, Appendix C, Table A, Equation S20 
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RBCA GROUNDWATER EQUATION R26 

EQUATION FOR THE GROUNDWATER INGESTION EXPOSURE ROUTE 
Dissolved Solvent Contentratlon Along the Centerline of the Plume to the Nearest Property Boundary 

Compound: Trichloroethylene (Forward) 

Equation R26 C(x)=Csou rce~ ( exp((xl2oxt( 1 ~( 1+ ( 4L • ox/U) )"O. S)*erf1 (( Sw /( 4 •( oy*x)"'O. 5}t erf2(Sd/(2• oz*x))) 

Symbol tngyt Vatue{s} Units Explanation ~ 

Distance along the center1irJe of the ground water 

' 1203 om 
plume emanating from the source (ie., UST bed) to 

Field Measurement 
the point of compliance. The x direc!Jon is the 
groundwater flow direction. 

" 120.30 = LongiC\.Idinal Dispersivity 
lAC Title 35, Part 742, Appendi>t C. Table C. 
EQuation R\6 

). 0.00042 ,,, F1rst Order Degradation C,nstant 
lAC Tille 35, Part 742, Appendi)( C. Table E • 
Chemical Specific 

u 0.07 """ Specific Discharge 
lAC Tille 35, Part 742, Appendi)( C. Table C. 
Equation R19 

ert> 0.997800 unltless Mathematical Error Funct1on lAC Title35, Part 742, Appendix C. Table G 

erl2 0.999999 unilless Mathematical Error Function lAC Tille 35, Part 742, Appendi)( C. Table G 

Sw 1920.00 om 
Source Width Perpendicular to Gr01.1nd Water Flow 

Field Measurement 
Direction in a Horizontal Plane 

ay 40.10 = Transverse Oispersivity 
lAC Title 35, Part 742. Appendix C, Table C, 
Equation R17 

Sd 915.00 om 
Source Width Perpendicular to GrO\Jnd Water Flow 

Field Measurement 
Oirll(:tlon in a Ve!Jicat Plane 

"' 6.02 om Vertical Oispersivity 
lAC Tille 35, Part 742, Appendix C, Table C, 
Equation R18 

Error Term 1 2.1654 unilless Mathematical Error Function lAC Title 35, Part 742, Appendix C. Table G 

Error Term 2 5.3782 unilless Mathematical Error Function lAC Title 35, Part 74:;1, Appendix C. Table G 

Csource 0.65 mg/L Greatest Potential concentrat10n at source lAC Tille3S. Part 742. Appendix 8, Table E 

""""'"' 
Oui,Quj VaiL!e 1!!ill§ Explanation 

C(~)= I 0.00500 mgA Steaoy State Attenuation AIOI'\9 the Center line or a Dissolved Plume 
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Groundwater Modeling Equations 
Cis-1 ,2 Dichloroethylene (DCE) 

Contaminant Migration to Class I Groundwater Compliance 
Site Name North Suburban Cleaners 
Location: Morton Grove, Illinois 
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INPUT PARAMETERS FOR RBCA GROUNDWATER EQUATIONS 
SOIL COMPONENT OF GROUNDWATER INGESTION AND GROUNDWATER INGESTION EXPOSURE ROUTES 

Dissolved Solvent Concentration Along the Centerline of the Plume to the Nearest Property Boundary 
Compound· Cis-1 2-dichloroethene (Forward) ' 

IOI:!Ul VaiU!il(S) Urlrts ExQianat'ron Source 

4.42 mg/L Theoretical groundwater concentration at the source area 
lAC Title 35, Part 742, Appendix C, Table A (See 
Equation 518) 

88.32 mg/L Target Leachate Concentration 
lAC Title 35, Part 742, Appendix C, Table A (S€e 
Equation S 17) 

0 .. 042 unit1ess Exponential in Equation 820 lAC Title 35, Part 742, Appendix C, Table K 

0.9690 unitless Mathematical Error Function 
lAC Title 35, Part 742, Appendix C. Table G (See 
Equation R26) 

1.0000 unitless Mathematical Error Function 
lAC Title 35, Part 742, Appendix C, Table G (See 
Eauation R26) 

0.167 cml\3water/cm ... 3air Henry's Law Constant 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

0.3 mlyr ln(iltration Rate lAC Title 35, Part 742, Appendix C, TableD 

0.23 unitless Hydraulic Gradient Field Measurement 

0.009467 gig Organic Carbon Content of Soil Field Measurement 

0.3360785 cm3/g Soil Water Sorption Coefficient 
lAC Title 35, Part 742, Appendix C, Table A (See 
Equation S19) 

35.5 cm3/g Organic Carbon Partition Coefficient 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

1.30E-01 cm/d Aquifer Hydraulic Conductivity Field Measurement 

0.00024 d"-1 First Order Degradation Constant 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

0.00 cm3/cm3 Air-fiUed SoH Porosity 
lAC Tltle 35, Part 742, Appendix C, Table A, Equation 
S21 

0.43 cm3!cm3 Water-Filled Soil Porosity 
lAC Title 35, Part 742, Appendix C, Table A, Equation 
S20 

0.43 cm"3/cm"3soil Total Soil Porosity 
lAC Title 35, Part 742, Appendix C, Table 8- Soil 
Specific 

1.50 g/cm"3 Soil Bulk Density 
lAC Title 35, Part 742, Appendix C, Table B- Soil 
Specific 

915 ern 
Source Width Perpendicular to Ground Water Flow Direction 

Field Measurement 
in a Vertical Plane 

1920 ern 
Source Width Perpendicular to Ground Water Flow Direction 

Field Measurement 
in a Horizontal Plane 

015 gig Average Soil Moisture Content lAC Title 35, Part 742, Appendix C, TableD 

Distance along the centerline of the ground water plume 
1690 ern emanating from the source (i.e,., UST bed) to the point of Field Measurement 

compliance. The X direction is the groundwater flow direction. 

55 mg/kg Maximum Concentration in Soil or Remediation Objective Field Measurement or Remedial Objective 

20.0 unitless Dilution Factor (Default Value) lAC Title 35, Part 742, Appendix C. Table 8 

5 mfyr Saturated Hydraulic Conductivity lAC Title 35, Part 742, Appendix C, Table K 
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Symbol 

OF 

Cw 

Symbol 

GWobj 

Symbol 

Ro 

Pb 

kd 

Ow 

oa 

H 

Symbol 

Cw 

Symbol 

X 

Symbol 

o, 

Symbol 

0< 

Symbol 

oy 

Symbol 

0' 

Symbol 

0' 

lnQUI Value{s} 

I 20.0 I 
J 88.3 I 

Outgut Valpe 

_I 4.42 I 

lnQUI Valu@{S} 

55.0 

1.5 

0.34 

0.43 

0.00 

0.167 

Out(1ut Value 

88.32 

ln[!ul Vall!e(s} 

I 1690 j 

Out(lut Value 

I 169.00 I 

fnQut Value(s} 

L 169.00 _I 

OutQut Value 

I 56.33 I 

Jneut VaJue£s) 

L 169.00 I 

OutQut Value 

I 8.45 I 

Theoretical Groundwater Concentration at the Source 
Equation 518 GWobj-Cw/DF -

~ Ex1;1\anation Source 

unitless _lDilution Factor (Default Value) _I lAC Title 35, Part 742, Appendix C, Table 8 

mg/L /Target Leachate Concentration /lAC Title 35, Part 742, Appendix C, Table A (See Equation S17f 

!.!nl§ ExQianation 

mg/l !Theoretical Groundwater Concentration at the Source 

Target Leachate Concentration Equation 
-Equation 517 Cw-Rof(Kd+((Ow+Oa*H')fpb)) 

~ ExQianation Source 

mg/kg Maximum Concentration in Soil or Remediation Objective Field Measurement or Remedial Objective 

g/cm"3 Soil Bulk Density !lAC Title 35, Part 742, Appendix C. Table B· Soil specific 

cm3/g Soil Water Sorption Coefficient I lAC Title 35, Part 742, Appeodi' C, Table A (See Equatioo 519) 

cm3tcm3 Air-filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S21 

cm3fcm3 Water-Filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S20 

cm"3water/cm"3air Henrys Law Constant lAC Title 35, Part 742, ApPendix C, Table E- Chemical SpecifiC 

~ Ex(11anation 

mgfL Target Leachate Concentration 

Longitudinal Dispersivity Equation 

Equation R16 ox-o 1*X -

~ Ex[!lanii!llon Source 

om ~~man~ting lr~~ the s~urc: (i._e .. , u's:;: bed) to the poin~ of . !Field Measurement 

~ Ex(11anation 

om jLongitudinal Dispersivity 

Transverse Dispersivity Equation 

-Equation R17 oy-ox/3 

~ Ex[!lanatlon Source 

om !Longitudinal Dispersivity I~AC Title 35, Part 742, Appendix C, Table C, Equation Rt6 

Units Ex121anation 

om lrransvers Dispersivity 

Vertical Dispersivity Equation 
Equation R18 oz-ox/20 -

~ ExQ!anation ~ 

om !Longitudinal Dispersivity ltAC Title 35, Part 742, Appendix C, Table C, Equation R16 

~ ExQianation 

om [Vertical Dispersivity 



I 
Symbol lnQut Value{s} 

K 0.1305 

; 0.2300 I 
n 0.43 

I Symbol OUtQUI Value 

u 0.07 

I 
I Svmbol JnQul Value[s) 

Koo I 35.50 I 
Foc I 0.0095 I 

Symbol 0UtQul Value 

kd I 0.34 I I 
I 
I 

~ lnRut Vii!lue{s) 

" 
0.43 

I 0.30 

K• 5.00 

11(2b+3) 0 .. 042 I 
furnh9.! Out12!,!tValue 

I Ow 0.43 

I 
Svmbol lnQ:ut Value{s) 

I 
n I 0.43 I 

Ow I 0.43 I 

Symbol OutQut Value 

I O• I 0.00 I 

I 
I 
I 
I 
I 
I 

Specific Discharge Equation 
qu n - ' E atio R19 U-(K•')/ n 

~ Ex[!lanation Source 

cm/d Aquifer Hydrualic Conductivity Field Measurement 

unitless Hydraulic Gradient Field Measurement 

cm"3/cm"3soil Total Soil Porosity lAC Title 35, Part 742, Appendix C, Table B- Soil Specific 

~ ExQianation 

cmld / !?pecifrc Discharge 

Soil-Water Partition Coefficent Equation 
Equation 519 Kd-Koc"Foc -
~ Ex12!ana!ion 

cm3/g I Organic Carbon Partition Coefficient 

gig I Organic Carbon Content of Soil 

J...!lliU! ExQ[@nalion 

cm3/g _r;ou Water Sorption Coefficient 

Water Filled Porosity Equation 
Equation $20 Ow=n~(I/Ks)"(112b+3) 

~ EXQianation 

cm"3tcm~3soil Total Soil Porosity 

ml'f' Infiltration Rate 

ml'f' Saturated Hydraulic Conductivity 

unitless Exponential in Equation S20 

Units ExQianation 

Ul Jwater-Fi!!ed So~ Porosity 

Air Filled Porosity Equation 
Equalion 521 Oa=n-Ow 

Units §xQ:Ianation 

Ul \Total Soil Porosity 

Ul !water-Filled Soil Porosity 

~ ExQianation 

UL jAir-Fil!ed Soil Porosity 

Source 

I lAC Title 35, Part 742, Appendix C, Table E- Chemical Specific 

!Field Measurement 

Source 

lAC TiUe 35, Part 742, Appendix C, Table B- Soil Specific 

lAC IItle 35, Part 742, Appendix C, Table B 

lAC Title 35, Part 742, Appendix C, Table K 

lAC Title 35, Part 742, Appendix C, Table K 

Source 

jiAC Title 35, Part 742, Appendix C, Table B- Soil Specific 

I lAC Title 35, Part 742, Appendix C. Table A, Equation S20 
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--------------------------------------------------------------------------------------------

RSCA GROUNDWATER EQUATION R26 

EQUATION FOR THE GROUNDWATER INGESTION EXPOSURE ROUTE 
Dissolved Solvent Concentration Along the Centerline of the Plume to the Nearest Property Boundary 

Compound: Cis-1,2-dich!oroethene (Forward) 

Equation R26 C(x)=Csource*(exp((x/2ox)*(1-(1+{4L *ox/U))"0.5)*er11((Sw/(4"(oy•x)"0.5))*erf2(Sd/(2*oz*x))) 

~ VI II U E ~ bo ln[l\jt i! ue s n11s xplanalion "~' 

Distance along the centerline of the ground water 

• 169() om plume emanating from lhe source {ie., UST bed) to 
F1eld Measurement 

the pomt of compliance. The x direction is the 
groundwater flow direction. 

~ 169.00 om Longitudinal Oispersivity 
lAC Title 35, Part 742. Appendix C. Table C. 
Equation R16 

' 0.00024 d'1 First Order Degradation Constant 
lAC Title 35. Part 742. Appendix C. Table E-
Chemical Specific 

u O.D7 omld SpeCi~c Dlschatye 
lAC Title 35, Part 742, Appendb< C. Table C, 
E.t~uallon R19 

'"' 0.969000 vnilless Malhemal!cal Errw Funclion lAC Tit!e35, Part 742, Appendix C. Table G 

"" 0.999999 uni!/ess Mathematical Error Functkm lAC Ti!le 35. Part 742, Appendrx C. Table G 

Sw 1920.00 om Source Wfdlh Perpendicular to Ground Water Row 
Field Measurement 

Direction in a Horizontal Plane 

oy 56.33 om Transverse Dispersivity 
lAC Title 35, Part 742. Appendix C. Table C, 
Equal/on R 17 

Sd 915.00 = Source Width Perpendicular to Ground Water Flow 
Field Measurement 

Oiraction In a Vetrical Plaf'le 

M 8.45 om Vertical Oispersivity 
lAC Title 35, Part 742. Appendix C. Table C, 
Equat1on R18 

Error Term 1 1.5557 unitless Mathematical Error Function lAC Title 35, Par1742. AppendiK C. Table G 

ErrorTenn 2 3.8284 unitless Mathematical Error Function lAC Title 35, Par1742, Appendix C, Table G 

Csource 4.4159 ""'~ Greatest Potential concentration at source lAC Title 35, Part 742:. Appendix 8, Table E 

- QqtQut Vai!Je ~ Ex lanati<:m 

C(x)"- 0.070 m<>' ]steady State Attenuation Along the Center line of a Dissolved Plume 
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-~---------------

Groundwater Modeling Equations 
Vinyl Chloride (VC) 

Contaminant Migration to Class I Groundwater Compliance 
Site Name North Suburban Cleaners 
Location: Morton Grove, Illinois 
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- ----------, 

INPUT PARAMETERS FOR RBCA GROUNDWATER EQUATIONS 
SOIL COMPONENT OF GROUNDWATER INGESTION AND GROUNDWATER INGESTION EXPOSURE ROUTES 

Dissolved Solvent Concentration Along the Centerline of the Plume to the Nearest Property Boundary 
Compound· Vinyl Chloride (Forward) 

lnQu! Value{s} Units ExQianatiQn Source 

0.94 mg/L Theoretical groundwater concentration at the source area 
lAC Title 35, Part 742, Appendix C, Table A {See 
Equation S18) 

18.87 mg/L Target Leachate Concentration 
lAC Title 35, Part 742, Appendix C, Table A (See 
Equation S 17) 

0.042 unitless Exponential in Equation 520 lAC Title 35, Part 742, Appendix C, Table K 

0.8600 unilless Mathematical Error Function 
lAC Title 35, Part 742, Appendix C, Table G (See 
Eauation R26) 

0.9996 unitless Mathematical Error Function 
lAC Title 35, Part 742, Appendix C, Table G (See 
Equation R26) 

1.11 cm"3waterfcm"3afr Henry's Law Constant 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

0.3 m/yr Infiltration Rate lAC Title 35, Part 742, Appendix C, Table 0 

0.21 unitless Hydraulic Gradient Field Measurement 

0.009467 g/g Organic Carbon Content of Soil Field Measurement 

0.1760862 cm3/g Soil Water Sorption Coefficient 
lAC Title 35, Part 742, Appendix C, Table A (See 
Equation S19) 

18.6 cm3/g Organic Carbon Partition Coefficient 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

1.30E·01 em/d Aquifer Hydraulic Conductivity Field Measurement 

0.00024 d-"-1 First Order Degradation Constant 
lAC Title 35, Part 742, Appendix C, Table E- Chemical 
Specific 

0.05 cm3Jcm3 Air-filled Soil Porosity 
lAC Title 35, Part 742, Appendix C, Table A, Equation 
821 

0.38 cm3/cm3 Water-Filled Soil Porosity 
lAC Title 35, Part 742, Appendix C, Table A, Equation 
S20 

0.43 cm"3/cm"3soil Total Soil Porosity 
lAC Title 35, Part 742, Appendix C, Table 8- Soil 
Specific 

1.50 g/cm"3 Soil Bulk Density 
lAC Title 35, Part 742, Appendix C, Table 8- Soil 
Specific 

915 em 
Source Width Perpendicular to Ground Water Flow Direction 

Field Measurement 
in a Vertical Plane 

1920 em 
Source Width Perpendicular to Ground Water Flow Direction 

Field Measurement 
in a Horizontal Plane 

0.15 gig Average Soil Moisture Content lAC Title 35, Part 742, Appendix C, Table D 

Distance along the centerline of the ground water plume 
2500 em emanating from the source (i.e .. , UST bed) to the point of Field Measurement 

compliance. The X direction is the groundwater flow direction. 

9 mg/kg Maximum Concentration in Soil or Remediation Objective Field Measurement or Remedial Objective 

20.0 unitless Dilution Factor (Default Value) lAC Tille 35, Part 742, Appendix C, Table 8 

5 m/yr Saturated Hydraulic Conductivity lAC Title 35, Part 742, Appendix C, Table K 



I 
Symbol lnQut Value(s) 

OF I 20.0 I 
Cw I 18.9 I 

Symbol O!JIQUI Value 

GWobj I 0.94 I 

I 
Symbol rnnut Value(s) 

Ro 8.8 

1.5 
Pb 

0.18 
kd I 
ow 0.38 

Oa 0.05 

1.110 
H I 

I Symbol OUIQUI Value 

Cw 18.87 

I 
Symbol ln[!ut Value{s) 

X I 2500 l I 
I Symbol Oul[!ut Value 

o, I 250.00 I 

I 
I 

Symbol ln[!ut Value{s} 

o, I 250.00 I 
Symbol OUI!;!ul Value 

I 
oy I 83.33 I 

I Symbol lnQut Value{s} 

0' I 250.00 I 

I Symbol OUI[!ul Value 

oz l 12.50 I 

I 
I 
I 

Theoretical Groundwater Concentration at the Source 
q -E uation 518 GWobj-Cw/DF 

!.illi!§. ExQianation Source 

unitless !Dilution !=actor (Default Value) !lAC Title 35, Part 742, Appendix C, Table B 

mgiL )Target L.eachate Concentration ~AC Title 35, Part 742, Appendix C, Table A {See Equation 517) 

U!}j§ ExQI2nation 

mg/l ~Theoretical Groundwater Concentration at the Source 

Target Leachate Concentration Equation 
Equation S17 Cw-Rot(Kd+((Ow+Oa•H')/pb)) -

Units Ex(llanaHQn Source 

mg/kg Maximum Concentration in Soil or Remediation Objective Field Measurement or Remedial Objective 

gtcm"3 Soil Bulk Density lAC Title 35, Part 742, AppcmOix C, Table B· Soil specifu; 

cm3/g Soil Water Sorption Coefficient lAC Title 35, Part 742, Appendix C, Table A (See Equation S19) 

cm3fcm3 Air-filled Soil Porosity lAC Title 35, Part 742, Appendix c, Table A, Equation S21 

cm3lcm3 Water-Filled Soil Porosity lAC Title 35, Part 742, Appendix C, Table A, Equation S20 

cm"3waterfcm"3air Henry's Law Constant lAC Title 35, Part 742, Appendix C, Table E- Chemical Specific 

J.!..Ql1§ ExQianation 

mgfL Target Leachate Concentration 

Longitudinal Dispersivity Equation 

Equation R16 ox-o 1•x -

Units Ex[!lanation 

om j ~man~tfng from the s?urc: (i._e .. , UST bed) to the pain~ of . 

~ EXQianation 

om }Longitudinal Dispersivity 

Transverse Dispersivity Equation 
Equation R17 oy=oxl3 

~ E)([!lanation 

om !Longitudinal Oispersivity 

Units Ex12!amltion 

om [Transvers Dispersivity 

Vertical Dispersivity Equation 
Equation R18 oz=ox120 

~ Ex!;)lanation 

om jLongitudinal Dispersivity 

Unl!2: ExQianation 

em !vertical Dispersivity 

Source 

!Field Measurement 

Source 

j lAC Title 35, Part 742, Appendix C, Table C, Equalion R16 

Source 

)lAC Title 35, Part 742, Appendix C. Table C, Equation R16 



I 
I 

Symbol ln(;!ut Value{sl 

K 0.1305 

; 0.2100 

n 0.43 

Symbol Outgut Value 

u 0.06 I I 
I 
I Svmbol lngut Value(s} 

Koc I 18.60 I 
Foe I 0.0095 I 

Symbol Outgut Value 

kd I 0.18 I I 
I 
I 

SymbOl lnQut Value{s} 

n 0.43 

I 0.30 

Ks 5.00 

1/(2b+3) 0.042 .I 
Symbol OutQUt Value 

I Ow 0.38 

I 
Svmbol lnQut Value{s} 

I 
n l 0.43 I 

Ow I 0.38 I 

Symbol OUIQUI Value 

I o, l 0.05 I 

I 
I 
I 
I 
I 
I 

Specific Discharge Equation 
-

Units ExQtanation Source 

cm/d Aquifer Hydruatic Conductivity Field Measurement 

unitress Hydraulic Gradient Field Measurement 

cm"3/cm"3soil Total Soil Porosity lAC Title 35, Part 742, Appendix C. Table B- Soil Specific 

Units Exglanation 

cm/0 Specific Discharge 

Soil-Water Partition Coefficent Equation 
Equation 519 Kd-Koc•Foc -

Units ExQ:Ii'!nalion 

cm3/g I Organic Carbon Partition Coefficient 

gig 1 Organic Carbon Content of Soil 

Units ExQianation 

cm3/g jSoil Water Sorption Coefficient 

Water Filled Porosity Equation 
Equation S20 Ow=n*(I/Ks)"(1/2b-t3) 

Units Ex121anation 

cm"31cm"3soil Total Soil Porosity 

mi'l' Infiltration Rate 

mi'l' Saturated Hydraulic Conductivity 

unitless Exponential in Equation S20 

Units Exglanation 

UL jwater-Filled Soil Porosity 

Air Filled Porosity Equation 
Equation 521 oa-n-<>w -

Units ExQianation 

UL jTotal Soil Porosity 

Ul \Water-Fined Soil Porosity 

Units ExQianation 

UL l!--ir-Filled Soil Porosity 

Source 

jrAC Title 35, Part 742, Appendix C, Table E- Chemical Specific 

I Field Measurement 

Source 

lAC Title 35, Part 742, Appendix C, Table B- Soil Specific 

lAC Title 35, Part 742, Appendix C, Table 8 

lAC Title 35, Part 742, Appendix C, Table K 

lAC Title 35, Part 742, Appendix C, Table K 

Source 

]lAC Title 35, Part 742, Appendix C, Table B- Soil Specific 

jiAC Title 35, Part 742, Appendix C, Table A, Equation $20 
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RBCA GROUNDWATER EQUATION R2G 

EQUATION FOR THE GROUNDWATER INGESTION EXPOSURE ROUTE 
Dissolved Solvent Concentration Along the Centerline of the Plume to the Nearest Property Boundary 

Compound: Vinyl Chloride (Forward} 

Equation R26 C(x)=Csource*( exp( (xl2ox) "{ 1·( 1 +( 4L • ox/U) )" 0. 5)"' ert1 (( Sw/( 4 *( oy• x) "0 .5}terf2{ SdJ(2* oz.• x))) 

""""" !0'1gu! V§!!Ug{§) UnitS Explanatjon ~ 

Distance along the centerline of the ground water 

' 2500 <m plume emanating from lhe source (ie., UST bed) to 
Field Measuremem 

!he p<Unt of compliance. \he ,. direction is the 
groundwater flow direction. 

" 250.00 'm LongituOinal Oi$perslvity 
lAC Title35, Part 742, Appendix C. Table C, 
EQuaUoo RHi 

). 0.00024 ,,, First Order Degradation Constant 
lAC Title 35, Part 742. Appendix C, Table E • 
Chemical SpecitLc 

u 006 om/d SpocifLc Discharge 
lAC Title 35, Part 742, Appendix C. Table C. 
EqualiOI'I R19 

'"' 0.660000 uni!!ess Mll!hemalical Error Functioo lAC Title 35, Part 742, AppenUi~< C. Table G 

"" 0.999600 unities:; Mathema\ical Error Function lAC Title 3-5, Part 742, Appendix C, Table G 

Sw 1920.00 <m Source Width Pef'PendiCular to Ground Water Flow 
Field Measurement 

Dlroctlon in a HOflzantal Plane 

" 83_33 om Transverse Dispersivity 
lAC Title 35, Part 742, Appendix C, Table C, 
EQuation R 1 7 

Sd 915.00 om Source WLdth Perpendicular to Ground WateT Flow 
Field Measurement 

Direction in a Vetrie;;~\ Plane 

0' 12.50 om Vertical Dispersivity 
lAC Tille 35, Part 742, Appendix C, Table C. 
Equation R16 

ErrorTenn 1 1.0516 unitless Mathematk:al Error Funcboll lAC Title 35, Part 742, Appendix C, Table G 

Error Term 2 2.5880 unities; Mathematical Error Function lAC Title 35, Part 742, AppendiX C, Table G 

Csource 0.9437 mg.'L Greatest Potential concentr<llion at source lAC Title 35, Part 7-42, Appendix S. Table E 

""""" Oyt!lUI V i!.lY~ \Jni!1 ~ 

C{X)"' I 0.002 I mgl\ (steady State Attemsation A/orfq the Center line of a Dissolved Plume 


